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INTRODUCT IO N  
Oats ( Avena sa tiva L.) i s  a species wh i ch poses special 
problems in purity analys i s  for the seed i ndustry. Frequently 
it i s  not poss i ble to detect  off-types within oa t var i et i es 
when selec tions are made on the basis of morpholog i cal seed 
character i st i cs alone . Therefore, research has been conducted 
i n to the color of the floweri ng glumes. Terms such as lemma 
color, glume color, kernel color, and gra i n  color have been 
used to refer to the two flowerin� glumes, and pri nc i pally the 
lemma, although the palea at  t i mes is a more sensitive indica-
tor of color than the lemma . The expressi on of color i s  greatly 
i nfluenced by maturity stage and ex ternal conditions such as the 
degree of weathering . Gross differences are usually distinguish­
able bu t classi fication difficult i es ari se between closely related 
shades of color such as yellow and whi te (7). 
The fluorescent test has therefore ga ined wide  acceptance 
i n  determ i nat i on of var i etal puri ty i n  oats. Fluorescence i s  de­
f ined as the 11em i ssion of electromagnet i c  radiation especially of 
v i s i ble l i ght, result i ng from the absorpt i on of inc i d ent  rad i a­
t i on pers i s t i ng only as long as the stimulating rad i a tion is con­
ti nued11 ( 3). The oa t fluorescence test uses thi s  electromagnet i c  
rad i ation to help d i stinguish off- types. The tes t  i s  conducted 
by placing the oa t sample of 25 to 100 grams under an ultraviole t  
light w i th the off- type s  subsequently i dentifi ed, removed, and 
tabulated. 
LITERATURE  R EV I EW 
Oat Fluorescence 
Stokes in 1 85 3  was the first individual to recognize the 
phenomenon of fluorescence on crystals of fluoride which emmitted 
a bluish light when exposed to an alternate light source . In 
1 9 33 at the C entral Seed Testing Station in Sweden, Hellbo found 
different fluorescent characteristics when white, yellow, grey, 
and black grained oats were exposed to ultraviolet light (2). 
He indicated that the luminescence is bound on the chemical con­
stitution of the cells and therefore a part of the seed . In 1 9 52  
Jones (8) found that 'Boone' oats had a dark bronze color and attri­
buted it to a material present (material not disclosed) in the oat 
hulls (lemma and palea). When the 'Boone' oats were subjected to 
a dilute sulfuric acid soak, distilled water soak, or heating pro­
cess, the color remained unchanged. 
The oat seed fl uorescent test is listed in the 19 52 (5) and 
1 976  (6) 'International Rules for Seed Testing' as a cultivar test­
ing pr·ocedure useful in distinguishing between white oats and yellow 
oats . West ( 1 5) reported findings of Chmelar, Gentner, Hellbo, and 
Jones that oats with yellow lemmas may be disti nguished from those 
with white lemmas thro ugh the use of the fluorescence test . In  con­
trast Schlehuber ( 1 4) reported fi ndings where he examined 1 , 72 3  
progeny seeds from 47 non-fluorescent Andrew oat parents showing 
the following . 
1 , 0 3 3  or 60 . 0% non-fluorescent 
92 or 5. 3% fluorescent (continu ed on next page) 
2 
41 3 or 24 . 0% intermediate 
82 or 4 . 8% intermediate to fluorescent 
1 03 or 6.0% fluorescent to intermediate 
Schlehuber•s findings indicate that a simple statement cannot be 
made stating all white oats are fluorescent and all yellow oats 
are non-fluorescent. 
Leininger ( 1 0) reported finding several different types of 
fluorescence among fluorescent cultivars . Some cultivars showed 
a yellow fluorescence and others a mixture of two or more fluores­
cent colors. Other c ultivars could not be classified as either 
fluorescent or non-fluorescent. West (1 5) also found different 
culti vars, even though fluorescent, responded quite differently to 
ultraviolet light. Some cultivars fluoresced light blue while 
others fluoresced dark blue . Morrison ( 1 1 ) reported findings in 
which ' C l inton' (non-fluorescent) had fluorescent off-types of white, 
cream, tan, and brown . Leininger (1 0) grew out seeds with mixed 
shades of fluorescence and non-fluorescence and found that the pro­
geny could be classified as fluorescent or non-fluorescent which 
indicated nonexistence of i ntermediate classes of fluorescence . 
Inheritance studies of fluorescence in oats suggests gene­
tical control that is at least as stable as other seed characteris­
tics such as seed color, and presence or absence of awns (4). Two 
genes are involved in oat seed fluorescence according to Sadanaga 
(1 3) and Chang and Sadanaga ( 1). Finkner (4) postulated that either 
one or two genes are responsible for the fluorescence character 
3 
with fluorescence being dominant. To test  these findings Leininger (1 0) 
4 
exposed two oat cultivars to the same amount of radiation. The fluo­
rescent cultivar • Nemaha• showed a greater change than the non-fluo­
rescent cultivar •clintafe•. This response would indicate fluores­
cence is dominant since most mutations occur from the dominant to the 
recessive state. In contrast Morrison (ll) felt that non-fluorescence 
character is inherited as a simple recessive . When he crossed fluores­
cent and non-fluorescent lines of ' Clinton• he found subsequent off­
spring to fit a 3: 1 ratio indicating a simple recessive reaction . His 
conclusions agree with work of Sadanaga ( 1 3), Finkner (4), Chang and 
Sadanaga (1 ), and Leininger ( 1 0) who found the non-fluorescent charac­
ter to be inherited as a simple recessive .  Types of ultraviolet lights 
used by these individuals to detect fluorescence varied with the year 
and the researcher but Finkner (4), Morrison ( 1 1 ), Payne ( 12), and 
West ( 1 5) all used lights emitting approximately 3600 Angstrom units . 
Schlehuber (1 4) reports that in some years environmental fac­
tors alter the expression of fluorescence much more than in other years . 
In contrast Leininger (1 0) repo rted that oats grown at different lo­
cations under different environmental conditions had the same fluores­
cent character . Finkner (4), Jones (9), and Payne ( 1 2 )  all agree that 
plants grown from non-fluorescent seeds produce non-fluorescent seed 
and plants grown from fluorescent seed produce fluorescent seeds. How­
ever, it is genetically possible according to Chang and Sadanaga (1 ), 
Chmelar (2 ), and Jones (9) for a fluorescent seed to be heterozygous 
and produce some plants having non-fluorescent seeds. Morrison ( 1 1 ) 
states 11no environmental affects will cause a change in fluorescence" 
and attributes the off-types to mutations. The frequency for muta-
t i ons i n  the black oats of Sweden were occurring at the rate of 
0. 5 to 0.7 per 1 000. 
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METHODS AND MATERIALS 
In order to determine environmental effects upon different 
oat varieties, Benson, Chief, Fraker, Lancer, Noble, and Spear 
were grown under greenhouse and field condi tions. Lancer and 
Noble were crossed in the greenhouse to determine the genetic make-
up of the fluorescent charac teristic. Subsequent F3 generation 
seed was grown out and observed under greenhouse conditions along-
side check samples of Nob l e and Lancer oat varieties. 
The 1 982  Uniform Early Oat Performance Nursery and the 1 982  
Uniform Midseason Oa t Performance Nursery supplied the midseason 
and early oat cu l tivars tested. The early oat selections tested 
were all new entries and were grown at eleven l ocations in the 
United S tates . The midseason selections used were also new entries 
and were grown a t  twelve U . S. l ocations and O ttawa, Canada (Table 1 ). 
New en tries were chosen to insure cultivar uniformity and puri ty 
(Ap pendix Tab l e  II). New entries made this possible by supplying 
seed originating from one seed source. 
TABLE 1 .  Early and Midseason Oat Testing S ta tions 
Early # Midseason * Early and Midseason ** 
1 . Ames, IA. ** 9 .  �1adi son, WI. ** 
2 .  Brookings, S D . * 1 0. �1anha ttan, KS . # 
3. Centerville, S D. # 1 1  . r�ead' NE. ** 
4. Co l umbia, MO . ** 1 2 . Rosemount, MN . * 
5. Columbus, OH. # 1 3 .  University Park, 
6. Fargo, NO. * 1 4. Urbana, IL. ** 
7. I thaca, NY . * 1 5. Watertown, so. * 
8. Lexington, KY . # 1 6 .  w. Lafayette, IN . 





Cooperators growing early and midseason nurseries were re­
quested to send 1 00 grams of clean seed after harvesting had been 
completed . A total of 279 samples of early and midseason oats were 
received. Each of these samples were divided into four equal sized 
samples of twenty-five grams, observed under ultraviolet light, and 
separated according to fluorescent characteristics . A vibrating 
seed tray with overhead fluorescent light was used to aid in se­
parating the fluorescent and non-fluorescent seeds. In order to 
minimize judgemental errors, all samples of a particular entry were 
tested and completed as a set. The same ultraviolet light, a stan­
dard tube emitting 3600 angstrom units, was used for all samples 
tested. Background consisted of white contact paper on a plastic 
tray which is standard on the vibrating seed tray used at South 
Dakota State University Seed Testing Laboratory . 
The oat fluorescence test has been conducted on a weight per­
centage basis and off-types per pound basis, with mixed results . 
Additional factors were measured and anal yzed in this study to help  
determine the accuracy of the oat fluorescence test, as a means of 
detecting varietal pu rity . Factors used were maturity, location, 
variety, seeds per twenty-five grams, fluorescent seeds per t�tJenty­
five grams, non-fluorescent seeds per twenty-five grams, yiel d per 
acre, test weight per bushel, longitude, latitude, altitude, mois­
ture conditions, and temperature conditi ons ( Appendix Table 1 ) . 
In addition to the tests conducted on the early and midseason 
oat cultivars, subsequent tests we·re conducted on bulked seed of 
segregating F3 generati ons . Eight midseason samples from two loca-
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tions, Brookings and Watertown, SO. (Ap pendix Table I II), were 
used to determine if the model developed from previous findings 
would be effective in d etecting mixtures . 
8 
RESULTS AND D I SCUSS IO N 
This study was undertaken to answer two questions . 
1. Does the environment influence the fluorescent charac­
teristic of the oat seed? 
2. Can fluorescence be used as a detection mechanism for 
varietal purity in oats? 
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Three fluorescent and three non-fluorescent varieties were grown 
under greenhouse and field conditions in order to determine the effect 
of environment on the expression �f oat fluorescent characteristics. 
Apparent differences existed in the fluorescent quality of fluorescent 
varieties between the field and greenhouse grown seed. Field -grown 
plants produced seeds of the same type fluorescence as the parents but 
the fluorescence tended to be dull and somewhat darker in color . In 
contrast, seed produced in the greenhouse was very bright and shiny. 
Greater fluorescent intensity, of greenhouse grown seed, is due to the 
absence of the weathering effects. Non-fluorescent seeds appeared to 
be roughly the same in appearance for both tests indicating less en­
vironmental effects on expression of color for non-fluorescent seeds. 
Plants grown in the field tended to produce seeds with darker reactions 
to ultra-violet light and were harder to recognize and categorize than 
greenhouse grown seed, which agrees with findings from Morrison .( 1 1). 
Environment cannot change the expression of fluorescence or non­
fluorescence, it can however, mask the characteristic and make reading 
difficult. If severe weathering occurs, the oat fluorescence test 
may be of little value because the fluorescent characteristic has been 
masked completely . In contrast, favorable weather will lead to good 
fluorescent quality that is easy to read and interpret .  
A fluorescent variety, Lancer, and a non-fluorescent variety, 
Noble, were crossed and grown out to determine the genetic inheri­
tance of fluorescence . The F 3 generation is the first oat seed ge­
neration to show segregation for color in the lemma and palea, there­
fore, counts were made on F3 generation seed only . Results showed 
792 fluorescent seeds to 288 non-fluorescent or a 3:1 ratio, which 
indicated fluorescence was due to a single dominant gene and non­
fluorescence a simple recessive .  Findings of a 3: 1 ratio agree with 
findings of Finkner (4) and Morrison (1 1 ) . 
In order to determine whether or not fluorescence in oats was a 
reliable trait in diverse environments, 978 samples of new line se­
lections were inspected and classified into fluorescent or non-fluor­
escent seeds . During these separations many differences in fluores­
cence became apparent ( Figures 1 through 8). Two florets which were 
attached together showed an unusual characteristic� One was fluores­
cent and the other was non-fluorescent ( Figure 1 ). A second dif­
ference noted was the various shades of fluorescent oats observed in 
the new selections . Shades observed included white, ivory, blue, 
tan, green, yellow, white tipped, bright shiny fluorescent, and very 
dull fluorescent . Various shades of fluorescence were also observed 
for Lancer oats, which when grown out under greenhouse conditions 
produced bright fluorescent seeds only . This agrees with similar 
findings by Leininger ( 10) who alia planted oat seeds with m�ny 
different shades of fluorescence and found all resulting seed could 
1 0  
Figure 1 .  Selec tion PA 7967-1 1 690 grown in Rosemount, Minnesota . 
(Two flore ts a ttached with one fluorescent and one non-fluorescent) 
Figure 2. Lancer/Noble cross grown in the greenhouse at S. D .S . U . ,  
(Mixture of fluorescent and non-fluorescent seeds in a 3 to 1 ratio) 
1 1  
Figure 3. PA 7967.-1 1 759, grov.m at Otta\1a, Canada . 
(Brigh t fluorescent blue green·color} 
Figure 4. MN 8011 1 ,  grown at  O ttawa, Canada . 
(Non-fluorescent) 
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Figure 5. MO 07233 g rown a t  Columbia, Missouri . 
(Sample showing dark and light· shades of fluorescent color) 
Figure 6. WI  X3620-7 grown at  Madison, Wisconsin . 
(Wea thered non-fluorescent sample showing the difficulty of picking 
fluorescent seeds from this sample) 
1 3  
__ . . ........ a nv 
Figure 7. IL 75-1065 grown at Brookings, South Dakota. 
(Non- fluorescent sample showing a slight yellow tinge) 
Figure 8. MO 06922 grown at Columbia, Missouri. 
(Fluorescent w i th a yellow tinge present) 
1 4  
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be classified as either fluorescent or non-fluorescent. These findings 
indicate that environment cannot change the fluorescence to non-fluores­
cence and vice-versa which agrees with findings of Morrison ( 1 1 ) . 
Although wea thering cannot change the actual fluorescence or non­
fluorescence it  can and does mask the intensity and vary the color. 
When grain from different locations was compared, a large influence on 
the fluorescent quality was observed. Selections grown in Ottawa, 
Canada were consistently the brightest in fluorescent color and had 
high test weights and yields. North Dakota grown selections also had 
results similar to those of Ottawa ( Appendix Table 1 ). In contrast, 
samples from Kentucky and Illinois often had dull fluorescence with 
lower test weights and yields . Although these trends were apparent, 
they were no t sufficiently consistent to make any statement about the 
prediction of fluorescence . 
Since environmental conditions affect the type of fluorescence 
exibi ted, additional factors were studied to help determine if the 
fluorescence test could be used to effectively determine varietal 
purity. When number of seeds per 2 5  grams was compared to the total 
number of non-fluorescent or fluorescent seeds of the variety being 
tested consistent correlations of 0. 99 were observed (Appendix Table 
4). High correlations were observed for all selections tested, ex­
cept SO. 780393 which had not been purified . The extremely high cor­
rela tions suggested the theory that, seeds per 2 5  g�ams compared to 
total true-to- type seeds might help separate pure varieties from 
mix tures. 
When seeds per 25 grams were compared to test weight, yield, 
longitude, latitude, al ti tude, moisture, and temperature high cor­
relations of 0 . 5 5 to -0 . 88 were observed . These correlations, how­
ever, were very erratic and inconsistent throughout this s tudy making 
even general statements for all locations impossible. The high cor­
relations noted are due to the effect of these factors on yie l d  and 
the resulting increase or decrease in the number of seeds per given 
volume . 
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Whenever oat varie ties are produced under stress, an increase in 
the number of seeds per gram and a �eduction in the yield and test 
weigh t usually occur. The oat seed size is reduced and therefore more 
seeds are required to make a given volume. Good weather conditions 
produce fatter kernels, higher yields, and subsequently fewer kernels 
per given volume. This study indicated that seeds per 2 5  grams was 
the best gauge or indicator of all environmental conditions, and the 
need for other measurements was eliminated . 
The S . D. se l ec tion, SO. 780393, had a corre l ation of 0 . 60857 and 
0 . 59724 when seeds per 25 grams was compared to total fluorescent-and 
non-fluorescent seeds respec tively. These correl ations were signifi­
cantly less than those of the other selections tested indicating a 
difference that could be used to help distinguish non-purified seed 
from purified seed . A highly significant linear response was found 
when on-type seeds were compared to total seeds per 2 5  grams (Fig . 9). 
All pure oat samp l es tested fell wi thin the tight confidence limits 
indicating a very s table fluore�cent characteristic. This is in agree­
ment with the plo t of mix tures or non- pure varieties (Fig. 10) which 
17 
F IGURE 9 
PURE OAT VARIETIES 
LINEAR REGRESSION AND CONFIDENCE LI�IITS 
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shows these samples falling ou tside of the conf i dence lim i ts indicating 
non-pure varieties. 
The results of this study i ndicate the fluorescent characteristic 
is s table and only the quality of the fluorescence is altered in spite 
of varying environmental condi ti ons. Th i s  agrees with find i ngs from 
Finkner (4), Jones (8), Morr i son (1 1), and Payne (12) . Based on data 
from this study, Table 2 was develo ped to show the number of off-types 
permissible before the vari e ty i s  classified as non- pure. If the num-
ber of off-types i s  wi thin tolerance, the variety can be classi fied as 
a pure varie ty . 
TABLE 2 .  Total Number of Off-Type Seeds Allowed Per 
25 Gram Seed Count 
Seeds �er 25 grams Number of Off-T,l�es Allowed 
500 to 590 14 
591 to 840 1 5  
841 to 1100 16 
1 10 1  to 1350 1 7  
1 351 to 1525 18 
The oat fluorescence tes ts previ ously used have a variety of pro-
blems includ i ng unspec i fied Angstrom length for ultra-vi ole t l i ght, 
unspecif i ed we i ght of seed to be tested, no speci ficat i ons for back­
ground and no consi dera tion of the total seeds tested. Each labora tory 
us i ng the oa t fluorescence test can conduc t the test i n  a different 
manner making the resul ts useless i n  many cases. Because of the pro­
blems w i th the tests presen tly used, a new oat fluorescence test  should 
be adop ted by all seed tes t i ng labora tor i es .  The test should be con­
ducted by compari ng seeds per 25 grams to the total on- type seeds . 
Materials that should be used include: a clear plastic tray cover­
ed with white contact paper on the under side and an overhead light 
emitting 3600 Angstrom uni ts. A vibrating seed tray, although not 
essential, would be very he l pful when conduc ting this tes t. One 25 
gram sample should be examined under the ultra-violet light. Off-types 
should be counted, and compared to the total number of seeds per 25 
grams and checked wi th Table I I. If the off- type seeds are equal to 
or less than the allowable off- types, the var i e ty is class i fi ed as a 
pure variety. If the off-types found are greater than the allowable 
off-types the variety i s  classified as a non-pure var i e ty. 
20 
SUMt·1ARY 
This study was conducted to determine the environmental in­
fluence, if any, on the fluorescent characteristic of oat seed and 
to determine the usefulness of the oat fluorescence test in de­
te�ting varietal purity. 
Six cultivars were grown under greenhouse and field condi­
tions . Varieties when grown under field conditions produced seed 
with the same fluorescence trait as the parent, however, the qua­
lity of the fluorescent color was less than that of the greenhouse 
grown seed. The reduced quality of fluorescence is attributed to 
weathering. 
C rosses were made between JNoble' and 'Lancer' oats to deter­
mine the genetic control of the fluorescent trait. The resulting 
3:1 ratio indicated that fluorescence is dominant and non-fluores­
cence is a simple recessive trait. 
Subsequent tests were run on 978 samples of midseason and early 
oats . Factors tested for each variety and location included seeds 
per 2 5  grams, fluorescent seeds per 2 5  grams, non-fluorescent seeds 
per 2 5  grams, yield, test weight, longitude, latitude, altitude, 
moistu re, and temperatu re. Data indicated that seeds per 2 5  grams 
was an excellent indicator of environmental effects on seed produc­
tion making it unnecessary to use other envi romnenta 1 factors. The 
fluorescent trait wa found to be an excellent means of determining 
varietal pu rity if the total non-off-type seeds per 2 5  grams are 
compared to total seeds per 25 grams. All non-pure samples tested 
21 
fell outside the confidence limits . This indicates the excellent 
reliability of the fluorescence test if conducted in this manner . 
22 
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Category Description of 
Appendix Table l 
Grseas = growing season 
State = state in which grown 
Variety = selection number used in study 
Seed 25  = total number of seeds per 2 5  grams 
Fl = total number of fluorescent seeds per 2 5  grams 
Nonfl. = total number of non-fluorescent seeds per 2 5  grams 
Cat. = category stated as pure variety or mixture 
Yield = number of bushels pe r acre harvested 
Test wt . = test weight per bushel harvested 
Long = longitude 
Lat = latitude 
























2 5  
A P P E N DIX TABLE 1 
OAT CULTIVARS AND CHARACTERISTICS TES T E D  
OBS GRSEAS S TATE VARIETY SHD2 5 f L  NONfL CAT YIELD HSTWT LONG LA T  ALT Ml M2 T 1 T2 
1 EARLY ILLINOIS lA MULTILIN E  X-2 N 747 0 7 47 PURE 1 1 8 . 6 32 . 5  M.20 110. 1 1  7 2 7  1 0 1 0 
2 EARLY I LLI NOI S lA MULTILINE X-2 N 74 7 0 7 4 7  PURE 1 1 8 . 6 32 . 5  88 . 20 40. 11 121 1 0 1 0 
3 EARLY I LLI NOI S lA MULTILINE X-2 N 747 0 7 47 PURE 1 1 8 . 6 32.5 88 . 20 40. 1 1 7 2 7  1 0 1 0 
4 EARLY I LLI NOI S lA MULTILIN E X-2 N 7 4 7  0 74 7 PURE 1 1 8.6 32.5 88.20 40 . 1 1  727 1 0 1 0 
5 EARLY ILLINOIS MO 07233 f 830 830 0 PURE 1 00 . 5 30 . 0  88 . 20 40 . 1 1  7 2 7  1 0 1 0 
6 EARLY ILLINOIS MO 07233 f 830 829 1 PURE 1 00.5 30.0 88 . 20 LID. 1 1  7 2 7  1 0 1 0 
7 EARLY ILLINOIS MO 07233 f 830 830 0 PURE 1 00 . 5  30 . 0  88 . 20 4 0 . 1 1  727 1 0 1 0 
8 EARLY I LLI NO IS MO 07233 f 830 630 0 PURE 1 00 . 5 30.0 88 . 20 4 0 . 1 1  7 2 7  1 0 1 0 
9 EARLY ILLINOIS MO 0709 1 f 7 79 7 7 9  0 PURE 9 1 . 7  33 . 6  88 . 20 IW. 1 1  7 27 1 0 1 0 
1 0  EARLY I LLI NO I S MO 0709 1 f 779 779 0 PURE 9�. 7 33 . 6  88 . 20 40 . 1 1  7 2 7  1 0 1 0 
1 1  EARLY I LLI NOI S MO 0 7 09 1  f 1 7 9 1 79 0 PURE 9 1 .7 33 . 6  88.20 llO. 1 1  727 1 0 1 0 
1 2  EARLY ILLINOIS MO 070 9 1  f 779 779 0 PURE 9 1 . 7  33 . 6  88.20 40. 1 1  7 2 7  1 0 1 0 
1 3  EARLY I LLI NO IS MN 601 1 6  N 797 1 796 PURE 1 29 .  1 35 . 6  68.20 40. 1 1  727 1 0 1 0 
1 4  EARLY I LLI NOI S MN 80 1 1 6 N 797 1 796 PURE 1 29 .  1 35 . 6  88 . 20 110 . 1 1  7 2 7  1 0 1 0 
1 5  EARLY ILLINOIS MN 80 1 1 6 N 797 1 796 PURE 1 29 . 1 35 . 6  88 . 20 40 . 1 1 7 27 1 0 1 0 
1 6  EARLY I LLI NOI S so 71l3358-06 f 800 600 0 PURE 95 . 3  34.9 88.20 40 . 1 1  727 1 0 1 0 
1 7  EARLY I LLI NO I S so 743356-06 f 800 600 0 PURE 95 . 3  34 . 9  86 . 20 4 0 . 1 1  7 2 7  1 0 1 0 
1 6  EARLY ILLINOIS so 743358-06 f 600 BOO 0 PURE 95 . 3  34 . 9  88 . 20 40 . 1 1  727 1 0 1 0 
1 9  EARLY I LLI NO I S so 743356-06 f 800 800 0 PURE 9 5 . 3  34 . 9  6 8 . 20 40 . 1 1  7 2 7  1 0 1 0 
20 EARLY ILLINOIS MO 06922 f 632 6 32 0 PURE 1 1 0.9 32.3 88 . 20 40.1 1 7 27 1 0 1 0 
2 1  EARLY I LLI NOI S MO 06922 f 832 832 0 PURE 1 1 0 . 9  32 . 3  88 . 20 40 . 1 1  7 2 7  1 0 1 0 
22 EARLY ILLINOIS MO 06922 f 832 832 0 PURE 1 1 0 . 9  32 . 3  68.20 40 . 1 1  7 2 7  1 0 1 0 
23 EARLY ILLINOIS MO 06922 F 832 632 0 PURE 1 1 0 . 9 32 . 3  68 . 20 40 . 1 1  7 27 1 0 1 0 
24 EARLY INDIANA lA MULTILIN E X-2 N 825 3 822 PURE 1 29.0 34.9 66.92 110 . 45 600 1 0 1 0 
25 EARLY INDIANA lA MULT I LIN E X-2 N 82 5 5 620 PURE 1 29.0 '34 . 9 86.92 4 0 . 115 600 1 0 1 0 
26 EARLY I ND I ANA lA MULTIL I N E X-2 N 825 3 822 PURE 1 29.0 34 . 9 86.92 40.45 600 1 0 1 0 
2 7  EARLY INDIANA lA MULTILINE X-2 N 825 1 824 PURE 129.0 34.9 66.92 40.45 600 1 0 1 0 
28 EARLY INDIANA MO 07233 F 842 640 2 PURE 1 22 . 1 33 . 7  86 . 92 40 . 115 600 1 0 1 0 
29 EARLY INDIANA MO 07233 f 642 8112 0 PURE 1 22 .  1 33 . 7  86 . 92 40 . 45 600 1 0 1 0 
30 EARLY INDIANA MO 07233 F 842 84 1 1 PURE 1 22. 1 33 . 7  86 . 92 40 . 45 600 1 0 1 0 
31  EARLY I NDIANA MO 0709 1 f 79 1 79 1 0 PURE 1 08 . 4 34 . 8  86.92 40 . 45 600 1 0 1 0 
32 EAHLY INDIANA MO 0709 1 F 79 1 79 1 0 PURE 1 08 . 4 34 . 8  86 . 92 40 . 45 600 1 0 1 0 
33 EAR LY INDIANA MO 0709 1 f 79 1 79 1 0 PURE 1 08 . 4 34 . 6  86 . 92 40 . 45 600 1 0 1 0 
34 EARLY INDIANA MO 0709 1 f 7 9 1  7 9 1  0 PURE 1 08.4 34 . 8  66 . 92 110 . 115 600 1 0 1 0 
35 EARLY INDIANA MN 80 1 1 6 N 855 3 852 PURE 1 4 1 . 9  38 . 0  86 . 92 40 . 4 5 600 1 0 1 0 
36 EARLY INDIANA MN 80 1 1 6 N 85 5 1 8511 PURE lLI 1 .  9 38 . 0  86 . 92 110.45 600 1 0 1 0 
31 EARLY INDIANA MN 80 1 1 6 N 85 5 0 855 PURE 1 4 1 .9 38.0 86.92 40.4 5 600 1 0 1 0 
38 EARLY INDIANA MN 80 1 1 6 N 655 3 852 PURE 1 4 1 .9 38.0 66.92 40.45 600 1 0 1 0 
39 EARLY 6NDIANA so 743358-06 f 879 877 2 PURE 1 1 3 . 7  36 . 0  66 . 92 40.4 5  600 1 0 1 0 
40 EARLY INDIANA so 71l3358-06 f 879 878 1 PURE 1 1 3 . 7 36 . 0  6 6 . 92 4 0 . 45 600 1 0 1 0 
Lll EARLY INDIANA so 7LI3358-06 f 679 67 1 2 PURE 1 1 3.7 36.0 66.92 LjQ, 4 5  600 1 0 1 0 
42 EARLY INDIANA so 743358-06 f 879 877 2 PURE 1 1 3.7 36.0 86.92 40.45 600 1 0 1 0 
'13 EARLY INDIANA MO 06922 f 925 925 0 PUR E 1 09.8 33.8 66.92 4 0 . 45 600 1 0 1 0 
44 EAilLY INDIANA MO 06922 f 925 925 0 PURE 1 09 . 6  33.8 86 . 92 40 . 45 600 1 0 1 0 
45 EARLY INDIANA MO 06922 f 925 925 0 PURE 1 09 . 8  33 . 8  86 . 92 40 . 45 600 1 0 1 0 
46 EARLY INDIANA MO 06922 F 925 925 0 PURE 1 09 . 8  33.8 86.92 4 0.45 600 1 0 1 0 
Li1 EARLY IOWA lA MULTILIN E X-2 N 869 3 866 PURE 1 03 . 0  28.5 93.62 42.03 9 2 1 0 1 0 0 
ll8 EARLY IOWA lA MULT I L I NE X-2 N 869 3 866 PURE 103.0 2 8 . 5 93.62 4 2.03 92 1 0 1 0 0 
49 EAilLY IOWA lA MULTILIN E X - 2  N 869 4 865 PURE 1 03 . 0 2 8 . 5 9 3 . 62 4 2 . 03 92 1 0 1 0 0 
50 EARLY IOWA MO 07233 f 946 938 8 PURE 7 8 . 0 2 4 . 7 9 3 . 62 4 2 . 03 92 1 0 1 0 0 
5 1  EARLY IOWA MO 07233 f 946 940 6 PURE 78.0 21•. 7 93.62 42.03 921 0 1 0 0 
52 EARLY IOWA MO 07233 f 946 939 7 PURE 78.0 24.7 93.62 4 2 . 03 92 1 0 1 0 0 
53 EARLY IOWA MO 07233 f 91l6 939 7 PURE 7 8 . 0 211 . 7 9 3 . 62 42.03 921 0 1 0 0 
54 EARLY IOWA MO 0709 1 f 950 950 0 PURE 90.0 2 7 .  1 9 3 . 62 42 . 03 92 1 0 1 0 0 
5 5  EARLY IOWA MO 0709 1 f 950 950 0 PURE 90.0 2 7 . 1  9 3 . 62 42 . 03 9 2 1  0 1 0 0 
N 
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A P PEND I X  TAB L E  1 
OAT CULT I VARS AND CHARAC T E R I ST I C� T E S T E D  
OBS GRSEAS STA T E  VAR I ET Y  SH D25 f L  NON f L  CAT Y I E LD HSTWT LONG LAT A L T  M1 M2 T1 T 2  
56 EARLY I OWA MO 07091
' f 950 950 0 PUHE 90.0 2 7 . 1 93 . 62 112.03 921 0 1 0 0 
57 EARLY I OWA MO 0 7 09 1  f 950 950 0 PURE 90.0 2 7 . 1  93 . 62 4 2 . 03 921 0 1 0 0 
56 EARLY I OWA MN 6 0 1 1 6  N 90 1 0 901 PURE 105.0 30 . 7  93 . 62 42.03 921 0 1 0 0 
59 EARLY I OWA MN 80 1 16 N 90 1 1 900 P U R E  1 05 . 0  30 . 7  93.62 4 2.03 92 1 0 1 0 0 
60 EARLY I OWA MN 80 1 1 6 N 901 4 697 PUR E  105 . 0  30.7 93 . 62 42 . 03 92 1 0 1 0 0 
6 1  EARLY I OWA MN 60 1 1 6  N 90 1 4 897 PUR E 1 05.0 30.7 93.62 4 2.03 921  0 1 0 0 
62 EAilLY I OWA MO 06922 F 1 05 1  1 0 5 1  0 PUR E 83.0 25.6 93 . 62 4 2 . 03 921 0 1 0 0 
63 EARLY I OWA MO 06922 F 1 05 1  1 051 0 P U R E  83 . 0  25.6 93.62 42.03 921 0 1 0 0 
64 EARLY I OWA MO 06922 F 1 05 1  1051 0 PURE 8 3 . 0 25.6 93 . 62 112 . 03 92 1 0 1 0 0 
65 EAHLY I OWA MO 06922 F 1 0 5 1  1 05 1  0 PURE 83.0 2 5 .6 93.62 42.03 92 1 0 1 0 0 
66 EAR LY KANSAS l A  MULT I L I N E X-2 N 9 1 7 3 91 4 PURE 112.8 37 . 3  96.58 39. 1 8  1 040 0 1 0 0 
67 EARLY KANSAS lA MU LT I L I N E X-2 N 9 1 7 3 9 1 4  P U R E  42.8 37 . 3  96 . 58 39. 1 8 10110 0 1 0 0 
68 EARLY KANSAS lA MULT I L I NE X-2 N 91 7 5 91 2 PURE 42.8 37 . 3  96 . 58 39 . 1 8  1 040 0 1 0 0 
69 EARLY KAN SAS l A  MUL T I L I NE X-2 N 91 7 1 916 PURE 42 . 8  37.3 96 . 58 39. 1 8  1 040 0 1 0 0 
70 EARLY KANSAS MO 0 7233 F 992 990 2 PURE 28.5 29 . 5  96.58 39 . 1 8  1040 0 1 0 0 
7 1  EARLY KANSAS MO 07233 f 992 991 1 PURE 28.5 29.5 96 . 58 39 . 1 8  10110 0 1 0 0 
72 EARLY KANSAS MO 07233 F 992 992 0 PUR E 28.5 29.5 96.58 39. 1 8 104 0  0 1 0 0 
73 EARLY KANSAS MO 07233 !'" 992 990 2 PUR E 28.5 29.5 96.56 39. 1 8  1 04 0  0 1 0 0 
74 EAHLY KANSAS MO 07091 F 9114 944 0 PURE 34.4 33.2 96 . 58 39 . 1 6  1 04 0  0 1 0 0 
75 EAilLY KANSAS MO 07091 f 944 944 0 P U R E  34.4 33 . 2  96 . 58 39. 1 8 1 04 0  0 1 0 0 
76 EARLY KANSAS MO 07091 F 944 944 0 PUR E 34 . 4  33 . 2  96 . 58 39 . 18 1 040 0 1 0 0 
11 EARLY KANSAS MO 07091 F 9114 944 0 PUR E 34.4 33 . 2  96 . 58 39 . 1 8  1040 0 1 0 0 
78 EAR LY KANSAS MN 80 1 1 6 N 964 1 963 PURE 40 . 4  36.5 96.58 39. 1 8  1 04 0  0 1 0 0 
79 EARLY I<ANSAS MN 60 1 1 6 N 964 1 963 PURE 40 . 4  36.5 96.58 39 . 1 8  1 040 0 1 0 0 
60 EARLY I<ANSAS MN 601 1 6  N 964 3 961 PUR E 40 . 4  36 . 5  96 . 58 39. 1 8  1 0110 0 1 0 0 
8 1  EARLY KAN SAS MN 60 1 1 6 N 9611 2 962 PUR E 40 . 4  36 . 5  96 . 58 39 . 1 8  10110 0 1 0 0 
82 EAilLY KANSAS so 743356-06 f 1 0011 991 1 3  PURE 2 3 . 1 33 . 9  96 . 58 39 . 1 8  104 0  0 1 0 0 
83 EAHLY KANSAS SD 743356-06 F 1 004 98 5 1 9  PURE 2 3 . 1 33 . 9  96 . 58 39 . 16 10110 0 1 0 0 
84 EAR LY I<ANSAS SD 743356-06 F 1 004 987 17 PURE 2 3 .  1 33 . 9  96 . 56 39 . 1 8  1 04 0  0 1 0 0 
85 EARLY KAN SAS so 743356-06 f 1 004 98 1 2 3  PURE 2 3 .  1 33 . 9  96 . 56 39. 1 8  1 04 0  0 1 0 0 
86 EARLY I<ANSAS MO 06922 f 1 1 0 1  1 1 0 1  0 PURE 33 . 5 31 . 9  96.58 39. 1 8  1 04 0  0 1 0 0 
87 EARLY KAN SAS MO 06922 f 1 1 0 1  1 10 1  0 PURE 33 . 5 3 1 .9 96 . 56 39. 1 8 1 04 0  0 1 0 0 
86 EARLY I<ANSAS MO 06922 f 1 1 01 110 1 0 PUR E  33 . 5  31 . 9  96 . 58 39 . 1 8  1 04 0  0 1 0 0 
69 EARLY I<AN SAS MO 06922 F 1 1 0 1  11 01 0 PUR E 33 . 5 31 . 9  96 . 58 39. 1 8 104 0  0 1 0 0 
90 EARLY K E N T UC KY l A  MULT I L I NE X- 2 N 822 1 5  807 P U R E  74 . 0  32 . 7  84.49 38 . 05 963 1 0 1 0 
91  EAilLY K E N T UCKY l A  MULT I L I N E X-2 N 822 1 1  8 1 1  PURE 74.0 32 . 7  84 . 49 38 . 05 983 1 0 1 0 
92 EARLY K E N T UCKY l A  MULT I L I NE X-2 N 622 24 798 PURE 711 . 0 32.7 8 4 . 4 9 38 . 05 983 1 0 1 0 
93 EAR LY KEN T UCKY l A  MULT I L I NE X-2 N 822 1 9  803 PUR E 74 . 0  32 . 7  8 4 . 49 38 . 05 983 1 0 1 0 
94 EARLY K E NTUCKY MO 07233 f 900 900 0 PUR E 69 . 0  30 . 1 84 . 49 38 . 05 983 1 0 1 0 
95 EARLY K E N T UC KY MO 07 233 f 900 900 0 PURE 69 . 0  30. 1 811 . 4 9  38 . 05 983 1 0 1 0 
96 EAR L Y KENTUCKY MO 07233 f ')00 900 0 PURE 69. 0 30. 1 84 . 49 38 . 05 963 1 0 1 0 
97 EAR LY KEN TUCKY MO 07233 F 900 899 1 PUR E 6 9 . 0 30. 1 84 . 4 9 38.05 983 1 0 1 0 
98 EARLY KEN T UCI<Y MO 07091 F 780 780 0 PURE 81 . 0  36 . 4  84 . 49 38 . 05 983 1 0 1 0 
99 EARLY K E N TUC KY MO 07091 f 780 780 0 PURE 8 1 . 0 36 . 4  8 4 . 49 38 . 05 983 1 0 1 0 
1 00 EARLY KE NTUCKY MO 07091 f 780 780 0 PUR E 8 1 . 0  36 . 4  8 11 . 49 38.05 983 1 0 1 0 
1 0 1  EARLY I< E N T UCKY MO 07091 F 780 780 0 PURE 8 1 . 0 36 . 4  84.49 38 . 05 983 1 0 1 0 
1 02 EARLY K E N T UC KY MN 80 1 1 6 N 839 4 835 PURE 90 . 0  33.7 84 . 49 38 . 05 983 1 0 1 0 
1 03 EARLY K E N TUCKY MN 8011 6 N 839 7 832 PUR E 90 . 0  33.7 8 4 . 49 38 . 05 983 1 0 1 0 
1 011 EARLY K E N T UCKY MN 801 1 6  N 839 6 833 PURE 90 . 0  33 . 7  8 4 . 49 38 . 05 983 1 0 1 0 
1 05 EARLY KEN T UCKY MN 80116 N 839 6 833 PURE 90 . 0  33. 7  8 4 . 4 9  38 . 05 963 1 0 1 0 
1 06 EARLY I< E NTUCKY SD 743358-06 F 845 845 0 PUR E 72 . 0  33 . 4  84 . 4 9 38 . 05 983 1 0 1 0 
1 07 EARLY K E N T UC KY SD 743358 -06 F 845 845 0 PURE 72 . 0  33 . 4  84 . 49 38.05 983 1 0 1 0 
1 08 EARLY K ENTUC KY SO 743358 -06 F 8115 845 0 PURE 7 2 . 0  33 . 4  84.4 9  38 . 05 983 1 0 1 0 
1 09 EARLY K E N T UCKY SO 743358-06 F 8115 644 1 PURE 72 . 0  33 . 4  8 4 . 49 38 . 05 983 1 0 1 0 
1 10 EARLY K E N T UC KY MO 06922 f 830 830 0 PURE 88 . 0  34 . 8  84.49 38 . 05 963 1 0 1 0 
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A P PEND I X  TAB L E  1 
OAT CULT I VARS AND CHARAC T E R I ST I CS T ES T E D  
O B S  GRSEAS S TA T E  VAR I E T Y  SHD25 f l  NON f L  CAT Y I ELD T E ST\H LONG LAT A L T  H l  H 2  T 1 T 2  
1 1 1 EARLY K E N T UCKY MO 06922 f 8 3 0 829 1 P U R E  88 . 0  3 4 . 8  84 . 4 9 3 8 . 05 9 8 3  1 0 1 0 
1 1 2 EARLY K E N T UCKY MO 06922 f 8 3 0  8 3 0 0 PUR E 8 8 . 0  3 4 . 8  8 4 . 4 9 3 6 . 05 9 8 3  1 0 1 0 
1 1 3  EARLY K EN T UC KY MO 06922 F 8 3 0 829 1 P U R E  8 6 . 0 3 4 . 6  64 . 11 9 3 8 . 0 5 9 6 3  1 0 1 0 
1 1  ll EARLY M I SSOUR I l A  MULT I L I NE X-2 N 8 6 3  1 862 PURE 1 08 . 9  3 5 . 5  9 2 . 3 3 3 8 . 96 7 5 8  0 1 0 0 
1 1 5 EARLY M I SSOUR I l A  MULT I L I N E X-2 N 8 6 3  1 862 PUR E 1 08 . 9  3 5 . 5 9 2 . 3 3 3 6 . 96 7 5 8  0 1 0 0 
1 1 6  EAR L Y  M I SSOUR I l A  MUL T I L I N E X-2 N 8 6 3  0 86 3 P U R E  1 06 . 9  3 5 . 5 92 . 3 3 3 8 . 96 7 5 8  0 1 0 0 
1 1 7  EAR LY M I SSOUR I l A  MU L T I L I N E X-2 N 86 3 2 86 1 PUR E 1 08 . 9  3 5 . 5 9 2 . 3 3 3 8 . 96 7 5 8  0 1 0 0 
1 1 8  EARLY M I SSOUR I MO 0 7 2 3 3  f 1 0 3 1  1 0 3 1  0 P U R E  9 2 . 2  3 1 . 0  92 . 3 3 3 8 . 96 7 5 8  0 1 0 0 
1 1 9  EAR LY M I SSOUR I MO 072 3 3  f 1 0 3 1 1 0 3 1  0 PU R E  92 . 2  3 1 . 0  92 . 3 3 3 8 . 9 6 7 5 8  0 1 0 0 
1 20 EARLY M I SSOUR I MO 0 7 2 3 3  f 1 0 3 1 1 029 2 PURE 92 . 2  3 1 . 0 9 2 . 3 3 3 8 . 9 6 7 58 0 1 0 0 
1 2 1  EARLY M I SSOUR I MO 0 7 2 3 3  f 1 0 3 1 1 0 3 1  0 PUR E  9 2 . 2  3 1 . 0  9 2 . 3 3 3 6 . 96 7 5 8  0 1 0 0 
1 22 EARLY M I SSOUR I MO 0709 1 f 920 920 0 PUR E  96 . 8 3 4 . 0 9 2 . 3 3 3 8 . 9 6 7 5 8  0 1 0 0 
1 2 3 EARLY M I SSOUR I MO 0709 1 f 920 920 0 P U R E  9 6 . 8  3 4 . 0  92 . 3 3 3 6 . 96 7 5 8  0 1 0 0 
1 211 EAR LY M I SSOUR I MO 0709 1 f 920 920 0 P U R E  9 6 . 8  3 4 . 0  92 . 3 3 3 8 . 96 7 5 8  0 1 0 0 
1 25 EARLY M I SSOUR I MO 0 7 09 1 f 920 920 0 PUR E  96 . 8  3 4 . 0  92 . 3 3 3 8 . 96 7 5 8  0 1 0 0 
1 2 6 EAR LY M I SSOUR I MN 8 0 1 1 6  N 998 2 996 P U R E  1 0 3 . 4  3 6 . 5  92 . 3 3 3 8 . 9 6 7 5 8 0 1 0 0 
1 2 7 EARLY M I SSOUR I MN 8 0 1 1 6  N 998 3 995 P U R E  1 0 3 . 4  3 6 . 5  9 2 . 3 3 3 8 . 9 6 7 5 8  0 1 0 0 
1 28 EAR LY M I SSOUR I MN 80 1 1 6  N 998 3 995 P U R E  1 0 3 . 4  3 6 . 5  9 2 . 3 3 3 8 . 9 6  7 5 8  0 1 0 0 
1 2 9 EARLY M I SSOUR I MN 80 1 1 6 N 998 3 995 PUR E 1 0 3 . 4  3 6 . 5  92 . 3 3 3 8 . 9 6 7 5 8  0 1 0 0 
1 30 EAR LY M I SSOUR I SO 74 3 3 58 - 06 F 1 1 3 1  1 1 3 1  0 PUR E  9 9 . 4  3 8 . 5 9 2 . 3 3 3 8 . 96 7 5 8  0 1 0 0 
1 3 1 EARLY M I SSOUR I so 7 4 3 3 5 8 - 06 f 1 1 3 1  1 1 3 1 0 PURE 99 . 4  38 . 5  92 . 3 3 3 8 . 96 7 5 8  0 1 0 0 
1 3 2 EARLY M I SSOUR I SO 7 4 3 3 58 - 0 6  F 1 1 3 1  1 1 3 1  0 PUR E 99 . 4  3 6 . 5 92 . 3 3 3 8 . 9 6 7 5 6 0 1 0 0 
1 3 3 EARLY M I SSOUR I so 74 3 3 56 - 0 6  f 1 1 3 1  1 1 3 1  0 P U R E  99 . 4  3 8 . 5  9 2 . 3 3 3 8 . 96 7 5 8  0 1 0 0 
1 3 11 EAR LY M I SSOUR I MO 06922 F 962 960 2 PURE 1 06 . 9  34 . 5 92 . 3 3 3 8 . 9 6 7 5 8  0 1 0 0 
1 3 5 EAR LY M I SSOUR I MO 06922 F 962 960 2 PUR E  1 08 . 9 , 3 4 . 5 9 2 . 3 3 3 8 . 96 7 5 8  0 1 0 0 
1 3 6 EARLY M I SSOUR I MO 06922 f 962 96 1 1 PURE 1 06 . 9  3 4 . 5  9 2 . 3 3 3 8 . 96 7 5 6  0 1 0 0 
1 3 7 EARLY M I SSOUR I MO 06922 f 962 96 1 1 PURE 1 08 . 9  3 4 . 5  92 . 3 3 3 8 . 9 6 7 5 8  0 1 0 0 
1 3 8 EARLY N E BRASKA lA MULT I L I N E X-2 N 7 9 5  0 7 9 5  PURE 6 3 . 8  3 6 . 4  96 . 4 9 4 1 . 2 3 1 200 0 1 1 0 
1 3 9  EARLY N EBRASKA lA MULT I L I N E X-2 N 795 0 7 9 5  PUR E  6 3 . 8  3 6 . 4  96 . 4 9 4 1 . 2 3 1 200 0 1 1 0 
l it O  EARLY N E HRASKA lA MULT I L I N E X-2 N 7 9 5  0 7 9 5  PUR E  6 3 . 8  3 6 . 4  96 . 4 9 4 1 . 2 3  1 200 0 1 1 0 
1 11 1  EARLY N E BRASKA lA MU L T I L I N E X-2 N 795 0 7 9 5  PUR E 6 3 . 8  3 6 . 4  96 . 4 9 4 1 . 2 3 1 200 0 1 1 0 
1 11 2  EAR LY N EBRASKA MO 0 7 2 3 3 f 9 1 3  9 1 3 0 PUR E 5 8 . 5  3 4 . 3  96 . 4 9 4 1 . 2 3 1 200 0 1 1 0 
1 11 3  EARLY N E BRASKA MO 07 2 3 3  f 9 1 3 9 1 3  0 PURE 5 8 . 5  3 4 . 3  9 6 . 4 9 4 1 . 2 3 1 200 0 1 1 0 
1 11 4 EARLY N EBRASKA MO 0 7 2 3 3  f 9 1 3  9 1 3  0 P U R E  5 8 . 5  3 4 . 3  9 6 . 11 9  4 1 . 2 3 1 200 0 1 1 0 
1 4 5  EARLY N EBRASKA MO 0 7 2 3 3  f 9 1 3 9 1 3 0 PUR E 58 . 5  34 . 3  96 . 4 9 4 1 . 2 3 1 2 00 0 1 1 0 
1 11 6  EARLY N EBRASKA MO 0709 1 f 8 3 2  8 3 2  0 P U R E  6 5 . 4  3 6 . 6  9 6 . 49 4 1 . 2 3 1 200 0 1 1 0 
1 4 7 EARLY N EBRASKA MO 0709 1 f 8 3 2  6 3 2  0 PUR E 6 5 . 4  3 6 . 6  96 . 4 9 4 1 . 2 3 1 200 0 1 1 0 
1 4 8 EARLY N E B RASKA MO 0709 1 F 8 3 2  8 3 2  0 PURE 65 . 4  3 6 . 6  96 . 4 9 4 1 . 2 3 1 200 0 1 1 0 
1 4 9 EARLY NE BRASKA MO 0709 1 f 8 3 2  8 3 2  0 P U R E  6 5 . 4  3 6 . 6  96 . 11 9  4 1 . 2 3 1 200 0 1 1 0 
1 50 EARLY N EBRASKA MN 80 1 1 6 N 8 6 5 2 8 8 3 PURE 60 . 6  3 7 . 2 9 6 . 49 4 1 . 2 3 1 200 0 1 1 0 
1 5 1  EARLY N EBRASKA MN 60 1 1 6  N 8 8 5  0 885 PURE 60 . 6  3 7 . 2  96 . 49 4 1 . 2 3 1 200 0 1 1 0 
1 5 2 EARLY N E B RASKA MN 80 1 1 6 N 885 0 8 8 5 P U R E  60 . 6  3 7 . 2  96 . 4 9 4 1 . 2 3 1 200 0 1 1 0 
1 5 3 EARLY N EBRASKA MN 8 0 1 1 6  N 885 3 682  PURE 60 . 6  3 7 . 2  96 . 49 4 1 . 2 3 1 200 0 1 1 0 
1 54 EARLY N EBRASKA SO 7 4 3 358-06 F 9 1 5  9 1 5 0 PUR E 5 7 . 9  3 6 .  1 96 . 1t 9  4 1 . 2 3 1 200 0 1 1 0 
1 5 5 EARLY N EBRASKA SO 7 4 3 3 58 - 0 6  F 9 1 5  9 1 5  0 PURE 5 7 . 9  3 6 .  1 96 . 4 9  4 1 . 2 3 1 200 0 1 1 0 
1 5 6 EAR LY N E BRASKA so 711 3 3 5 8 - 06 f 9 1 5 9 1 5  0 PUR E 5 7 . 9  3 6 . 1 96 . 49 4 1 . 2 3 1 200 0 1 1 0 
1 5 7 EARLY NEBRASKA SO 7 4 3 358-06 F 9 1 5  9 1 5  0 P U R E  5 7 . 9 3 6 . 1 96 . 49 4 1 . 2 3 1 200 0 1 1 0 
1 58 EARLY N EBRASKA MO 06922 f 9 1 9  9 1 9  0 PUR£ 11 6 . 5  3 5 . 4  9 6 . 4 9 4 1 . 2 3 1 200 0 1 1 0 
1 59 EARLY N EBRASKA MO 06922 F 9 1 9  9 1 8  1 P U R E  46 . 5  3 5 . 4  96 . 49 4 1 . 2 3 1 20 0  0 1 1 0 
1 60 EARLY N EBRASKA MO 06922 f 9 1 9  9 1 9  0 PURE 46 . 5  3 5 . 4  96 . 4 9 L1 1 .  2 3  1 200 0 1 1 0 
1 6 1 EARLY OH I O  l A  MULT I L I N E X - 2  N 928 2 926 P U R E  3 0 . 9  27 . 2  8 3 . 00 3 9 . 96 802 0 1 0 0 
1 6 2 EAR LY OH I O  l A  MULT I L I N E X - 2  N 926 0 928 PURE 3 0 . 9  2 7 . 2 8 3 . 00 3 9 . 96 802 0 1 0 0 
1 6 3 EAR LY OH I O  l A  MULT I L I N E X - 2  N 928 3 9 25 PURE 3 0 . 9  2 7 . 2  8 3 . 00 3 9 . 96 802 0 1 0 0 
1 6 4 EARLY OH I O  MO 0 7 2 3 3  f 8 7 1  8 7 1  0 P U R E  24 . 2  2 5 . 8  8 3 . 00 3 9 . 96 802 0 1 0 0 
1 6 5 EARLY OH I O  MO 0 72 3 3  f 8 7 1  8 7 1 0 P U R E  2 4 . 2  2 5 . 8  8 3 . 00 3 9 . 96 802 0 1 0 0 
N 
00 
A P PEND I X  TABLE 1 
OAT C U L T I VARS AND CHARACTE R I ST I CS T ES T ED 
OBS GRSEAS S l A T E  VAR I E TY S E ED25 FL NON F L  CAT Y I E LD T E STWT LONG LAT A L T  M 1  M 2  T 1  T 2  
1 66 EARLY OH I O  MO 07233 f 8 7 1  870 1 PURE 2 1  • .  2 25 . 8  8 3 . 00 39 . 96 802 0 1 0 0 
1 6 7 EARLY OH I O  MO 0709
.
1 F 782 782 0 P U R E  28 . 9  32 . 4  8 3 . 00 39 . 96 802 0 1 0 0 
1 68 E AR L Y  0 1 1 1 0  MO 07091 f 782 782 0 PURE 28 . 9  32 . 4  8 3 . 00 39 . 96 802 0 1 0 0 
1 69 EAR L Y  011 1 0  MO 07091 F 782 782 0 PURE 28 . 9  32 . 4  8 3 . 00 39.96 802 0 1 0 0 
1 70 EAB L Y  011 1 0  MO 07091 F 782 782 0 PURE 28 . 9  32 . 4  8 3 . 00 39 . 96 802 0 1 0 0 
1 7 1 EARLY OH I O  MN 80 1 1 6 N 920 4 9 1 6  PURE 34 . 2  2 9 . 4 8 3 . 00 39 . 96 802 0 1 0 0 
1 72 EARLY OH I O  MN 80 1 1 6 N 920 1 0  9 1 0  PUR E 34 . 2  29 . 4  8 3 . 00 39 . 96 802 0 1 0 0 
1 7 3 EARLY 01- 1 1 0  MN 80 1 1 6 N 920 9 9 1 1 PURE 34 . 2  29. 4 8 3 . 00 39 . 96 802 0 1 0 0 
1 74 EAR L Y  0 1 1 1 0  MN 8 0 1 1 6  N 920 8 9 1 2 PURE 34 . 2  29 . 4  8 3 . 00 39 . 96 802 0 1 0 0 
1 7 5 EAR L Y  01-1 1 0  SD 74335 8 - 06 f 880 879 1 PURE 3 1 . 5  2 1 . 2  83.00 39 . 96 802 0 1 0 0 
1 76 EAH L Y  0 1 1 1 0  SD 71n358-06 F 880 8 7 8  2 PURE 3 1 . 5  2 1 . 2  8 3 . 00 39 . 96 802 0 1 0 0 
1 7 7 EARLY 01-1 1 0  SO 7113356 -06 F 880 8 1 7  3 PURE 3 1 . 5  2 1 . 2  8 3 . 00 39.96 802 0 1 0 0 
1 7 8 EAR LY 01-1 1 0  MO 06922 f 865 865 0 PUR E 2 5.9 29. 5 8 3 . 00 39 . 96 802 0 1 0 0 
1 79 EAR L Y  01 1 1 0  MO 06922 F 865 865 0 PURE 25 . 9  29. 5 8 3 . 00 39 . 96 802 0 1 0 0 
1 80 EARLY OH I O  MO 06922 F 865 865 0 PU R E 2 5 . 9  29 . 5  63 . 00 39 . 96 802 0 1 0 0 
1 8 1  EARLY 011 1 0  MO 06922 f 865 865 0 PURE 25 . 9  29 . 5  8 3 . 00 39 . 96 802 0 1 0 0 
1 82 EARLY PE N N SY L VAN I A  l A  MULT I L I NE X-2 N 820 7 8 1 3  PURE 1 39 . 4 28 . 7  7 7 . 8 7 40 . 79 1 1 5 4  1 0 1 0 
1 8 3 E A R L Y  P E N N SYLVAN I A  l A  MU L T I L I NE X-2 N 820 3 8 1 7  P U R E  1 39 . 4 28 . 7  7 7 . 8 7 40 . 79 1 1 5 4  1 0 1 0 
1 84 EARLY P E N N SYLVAN I A . l A  MULT I L I N E X-2 N 820 4 6 1 6  P U R E  1 39 . 4 28 . 7  1 7 . 6 1 40 . 79 1 1 5 4  1 0 1 0 
1 85 EAR L Y  P E N N SYLVAN I A  l A  MULT I L I NE X-2 N 820 5 8 1 5  PUR E  1 39.4 2 8 . 7  7 7 . 6 7 40 . 7 9 1 1 54 1 0 1 0 
1 86 EARLY P E N N SYLVAN I A  MO 07233 F 954 954 0 PURE 1 03 . 2 2 7 . 9  7 7 . 8 7 110.79 1 1 5 11 1 0 1 0 
1 8 7 EARLY P E N N SY LVAN I A  MO 07233 F 954 954 0 PUR E 1 03 . 2 2 7 . 9  1 7 . 6 1  1.0 . 7 9  1 1 5 4  1 0 1 0 
1 88 iARLY P E N N SYLVAN I A  MO 07233 F 951• 951• 0 P U R E  1 03.2 2 7 . 9  7 7 . 87 40 . 79 1 1 5 4  1 0 1 0 
1 89 ARLY P E N N SYLVAN I A  MO 07233 f 954 954 0 PURE 1 03 . 2  2 7 . 9  1 7 . 6 1 4 0 . 7 9  1 1 5 4  1 0 1 0 
.1 90 EARLY P E N N SYLVAN I A  MO 07091 F 901 907 0 PUR E  1 1 0 . 2 . 2 7 . 2  7 7 . 8 7  40 . 79 1 1 5 4 1 0 1 0 
1 9 1 EARLY P E N N SYLVAN I A  MO 07091 f 901 905 2 PUR E 1 1 0 . 2  27 . 2  77 . 87 La0.79 1 1 5 1• 1 0 1 0 
1 92 EAHLY P E N N SYLVAN I A  MO 07091 F 90 7 907 0 PURE 1 1 0 . 2  2 7 . 2  7 7 . 8 7 40 . 79 1 1 5 4  1 0 1 0 
1 93 E AR LY P E N N SY LVAN I A  MO 07091 f 907 907 0 PUR E  1 1 0 . 2  2 7 . 2  1 7 . 8 7 40 . 79 1 1 5 4  1 0 1 0 
1 94 EARL Y  P E N N SYLVAN I A  M N  80 1 1 6  N 676 7 869 PURE 1 37 . 2  32 . 8  7 7 . 8 7 40 . 79 1 1 5 4  1 0 1 0 
1 95 EARLY P E N N SYLVAN I A  MN 8 0 1 1 6  N 876 8 868 PURE 1 3 7 . 2  32 . 6  H . 8 7 40 . 7 9  1 1 5 4  1 0 1 0 
1 96 EARLY P E N N SYLVAN I A  MN 8 0 1 1 6  N 876 1 1  865 P U R E  1 31 . 2  32 . 8  7 7 . 8 7 40 . 7 9 1 1 54 1 0 1 0 
1 97 EARLY PENN SYLVAN I A  MN 80 1 1 6 N 876 7 869 P U R E  1 37.2 32 . 8  7 7 . 8 7 40 . 79 1 1 5 4  1 0 1 0 
1 98 EAHLY P E N N SYLVAN I A  SD 743358 -06 f 8 6 1  86 1 0 PUR E 1 22.7 30 . 5  7 7 . 87 40 . 7 9 1 1 5 4  1 0 1 0 
1 99 EARL Y  PENNSYLVAN I A  so 7La3358 -06 f 86 1 859 2 PUR E  1 22 . 7  30 . 5  7 7 . 8 7  40 . 7 9  1 1 5 4  1 0 1 0 
200 EARLY PENNSYLVAN I A  SO 7113358 -06 F 86 1 858 3 P U R E  1 22 . 7  30 . 5  7 7 . 87 40 . 7 9  1 1 5 4  1 0 1 0 
2 0 1  EARLY PENNSY LVAN I A  SO 7113358-06 F 86 1 858 3 PURE 1 22 . 7  30 . 5  7 7 . 87 40 . 79 1 1 5 4  1 0 1 0 
202 EMI LY PEN N SYLVAN I A  MO 06922 f 909 909 0 PUR E 1 1 9 . 4 2 8 . 7  7 7 . 8 7 40 . 7 9 1 1 5 4  1 0 1 0 
203 EARLY P E N N SYLVAN I A  MO 06922 f 909 905 4 PURE 1 1 9 . I. 28.7 1 7 .6 1  40 . 79 1 1 5 4  1 0 1 0 
204 EARLY P E N N SYLVAN I A  MO 0692 2  f 909 909 0 P U H E  1 1 9 . 4 26 . 7  1 7 . 8 1 4 0 . 79 1 1 5 4  1 0 1 0 
205 EAR LY P E N NSYLVAN I A  MO 06922 F 909 908 1 PUR E 1 1 9 . 4 28 . 7  7 7 . 8 7 40 . 79 1 1 5 4  1 0 1 0 
206 EARLY SO . C E N T ERV I LL E  l A  MULT I L I N E X-2 N 7 73 2 77 1 P U R E  5 9 .  1 32 . 1 96 . 96 4 3 . 1 2  1 226 1 0 1 0 
207 EAR LY SO. CEN T ERV I LL E  l A  MULT I L I NE X - 2  N 7 1 3 1 1 7 2  P U R E  5 9 . 1 32 . 1 96 . 96 113 .  1 2  1 226 1 0 1 0 
208 EARLY SO . C E N T ERV I L LE l A  MULT I L I NE X - 2  N 773 4 769 PUR E 59.  1 32 . 1 96 . 96 4 3 . 1 2  1 226 1 0 1 0 
209 EARLY SO . CENT E RV I LLE lA MULT I L I NE X-2 N 7 73 4 769 PUR E 59. 1 32 . 1 96 . 96 Ll 3 .  1 2  1 22 6  1 0 1 0 
2 1 0  EAR LY SD . C E N T E RV I L L E  MO 07233 F 7 32 732 0 PURE 8 1 . 4  28 . 3  96 . 96 '• 3 .  1 2  1 226 1 0 1 0 
2 1 1 EARLY SO . C E N TERV I L L E  MO 07233 f 732 7 32 0 PURE 8 1 . 4  28 . 3  96 . 96 4 3 .  1 2  1 226 1 0 1 0 
2 1 2  EARLY SO . C E N TE RV I L L E  MO 07233 f 7 32 7 32 0 PURE 8 1 . '• 28 . 3  96 . 96 4 3 .  1 2  1 22 6  1 0 1 0 
2 1 3  EAR LY SD . C E N T ERV I LL E  MO 07233 f 7 32 7 32 0 PURE 8 1 . 4  28 . 3  96 . 96 4 3 .  1 2  1 22 6  1 0 1 0 
2 1 4  EARLY SO . C E N T E RV I L L E  M O  07233 F 7 32 7 32 0 PURE 8 1 .4 28 . 3  96 . 96 4 3 .  1 2  1 226 1 0 1 0 
2 1 5  EAR LY SD. C E N T ERV I LL E  M O  07233 f 732 7 32 0 PURE 8 1 . 4  28 . 3  96 . 96 4 3 .  1 2  1 226 1 0 1 0 
2 1 6  EAR LY S O .  CEN T ERV I L L E  MO 07091 f 708 708 0 PUR E 90 . 5  3 1 . 0  96 . 96 4 3 .  1 2  1 226 1 0 1 0 
2 1 7  EAR LY SD. C E N T E R V I LLE MO 07091 f 708 706 2 PURE 90 . 5  3 1 . 0  96 . 96 113 . 1 2  1 22 6  1 0 1 0 
2 1 8  EARLY S D .  CEN T ERV I L L E  MO 07091 f 708 708 0 PURE 90 . 5  3 1 . 0  96 . 96 4 3 .  1 2  1 22 6  1 0 1 0 
2 1 9  EARLY SO . C E N T ERV I LL E  M O  07091 f 708 707 1 PURE 90 . 5  3 1 . 0  96 . 96 4 3 . 1 2  1 226 1 0 1 0 
220 EARLY SD . C.E N T ERV I LL£ MO 07091 f 708 70 7 1 PUR E 90 . 5  3 1 . 0  96 . 96 4 3 . 1 2  1 22 6  1 0 1 0 
N 
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A P P E N D I X  TAB L E  1 
OAT CU L T I VARS AND CHARACT E R I ST I CS T E S T ED 
OHS GRSEAS S T A T £  VAR I ET Y  SEED25  f L  NON f L  CAT Y I E LD H STWT LONG LAT All M 1 M2 T 1  T2 
2 2 1  EAR LY SO . C E N H RV I ll £  M O  0 7 09 1 f 708 708 0 PURE 90 . 5  3 1 . 0  96 . 96 4 J . 1 2  1 22 6  1 0 1 0 
222 EAR L Y  SD . C E N T ERV I L L E  MN 8 0 1 1 6  N 7 7 2  1 7 7 1  PUR E  7 5 . 1 2 9 . 2  96 . 96 4 3 . 1 2  1 2 26 1 0 1 0 
22 3 EARL Y SD . C E N T E RV I L L E  MN 8 0 1 1 6  N 7 7 2  2 7 70 P U R E  7 5 . 1  2 9 . 2  96 . 9 6  4 3 . 1 2  1 22 6  1 0 1 0 
22lt EAH LY SD . C E N T ERV I L L E  M N  60 1 1 6 N 7 7 2  0 7 7 2 PUR E 7 5 .  1 2 9 . 2  96 . 96 4 3 . 1 2 1 226 1 0 1 0 
2 2 5  EAR L Y  SD . C E N T E RV I L L E  MN 60 1 1 6 N 7 7 2 2 1 7 0  P U R E  7 5 . 1 2 9 . 2  96 . 96 4 3 . 1 2  1 226 1 0 1 0 
2 26 EAH L Y SD . C E N T ERV I LL E  MN 8 0 1 1 6  N 7 7 2  0 7 7 2  P U R E  7 5 . 1 2 9 . 2  96 . 9 6 4 3 . 1 2  1 2 26 1 0 1 0 
2 2 7 EAR L Y  SD . C E N T E RV I LL E  SD 74 3 3 58 - 06 f 778 7 78 0 PURE 62 . 8  26 . 4  96 . 96 4 3 . 1 2 1 22 6  1 0 1 0 
228 EARLY SD . CEN HRV I LL E  so 7 4 3 3 5 8 - 06 f 7 7 8  7 7 8  0 P U R E  62 . 8  26 . 4  96 . 96 4 3 . 1 2  1 226 1 0 1 0 
229 EAHLY SO . C E N T E RV I L L E  so 71t 3 3 58 -06 f 7 7 8  7 7 8  0 PURE 62 . 8  26 . 4  96 . 9 6 4 3 . 1 2  1 2 26 1 0 1 0 
2 3 0  EARLY SD. C E N TE RV I LL E  so 7 4 3 3 5 6-06 f 7 1 6  7 7 5  3 P U R E  62 . 8  26 . 4  96 . 96 4 3 .  1 2  1 226 1 0 1 0 
2 3 1  EARLY SO . C E N T ERV I LL E  M O  06922 f 7 7 1  769 2 PUR E 5 7 . 2  3 0 . 9 96 . 96 4 3 . 1 2 1 226 1 0 1 0 
2 3 2  EARLY SO . C E N T E RV I L L E  MO 06922 f 7 7 1  7 7 1  0 PUR E 5 7 . 2  3 0 . 9  96 . 96 4 3 . 1 2 1 2 26 1 0 1 0 
2 3 3  EAR L Y SD . C E N T E RV I L L E  M O  06922 f 7 7 1  7 7 1  0 P U R E  5 7 . 2  3 0 . 9  96 . 96 lt l . 1 2  1 226 1 0 1 0 
2 3 11 EARLY SD . C E N T E RV I L L E  M O  06922 f 7 7 1  7 7 1  0 P U R E  5 7 . 2  3 0 . 9  96 . 96 4 3 . 1 2  1 2 26 1 0 1 0 
2 3 5  EARLY SD . C E N T ERV I L L E  M O  06922 f 7 7 1  7 7 1  0 P U R E  5 7 . 2  3 0 . 9  96 . 9 6 4 3 '  1 2  1 2 26 1 0 1 0 
2 3 6  EARLY W I SCONS I N  l A  MULT I L I N E X-2 N 895 3 892 PURE 9 7 . 8  3 6 . 3  6 9 . 3 9  4 3 . 0 7 8 6 3  1 0 1 0 
2 3 7  EARLY W I SCONS I N  l A  MULT I L I N E X-2 N 695 4 69 1 P U R E  9 7 . 8  3 6 . 3  8 9 . 3 9 4 3 . 0 7 6 6 3  1 0 1 0 
2 3 8  EAR L Y W I SCONS I N  l A  MU L T I L I N E X - 2  N 695 2 8 9 3  P U R E  9 7 . 6  36 . 3  8 9 . 3 9 4 3 . 0 7 8 6 3  1 0 1 0 
2 39 EARLY W I SCONS I N  MO 0 7 2 3 3  f 7 3 2 7 3 2  0 P U R E  62 . 8  28 . 3  8 9 . 3 9 4 3 . 0 7 8 6 3  1 0 1 0 
2lt0 EAR L Y  W I SCONS I N  MO 0 7 2 3 3  f 7 3 2  7 3 2  0 PURE 62 . 8  2 8 . 3  69 . 3 9 4 3 . 0 7 8 6 3  1 0 1 0 
211 1 EARLY W I SCON S I N  MO 07 2 3 3  f 7 3 2  7 3 2  0 P U R E  62 . 8  2 8 . 3  8 9 . 3 9  4 3 . 0 7 8 6 3  1 0 1 0 
2112 EARLY W I SCONS I N  MO 0709 1 f 1 0 3 9  1 0 39 0 PURE 62 . 5  3 1 . 0  8 9 . 3 9 4 3 . 0 7 8 6 3  1 0 1 0 
211 3 EAR LY W I SCONS I N  MO 0 70 9 1  f 1 0 3 9  1 0 3 8  1 PUHE 62 . 5  3 1 . 0  8 9 . 3 9  4 3 . 07 8 6 3  1 0 1 0 
21111  EARLY W I SCONS I N  MO 0 70 9 1 f 1 0 3 9  1 0 39 0 PURE 62 . 5  3 1 . 0  69 . 3 9 Lf 3 . 0 7 6 6 3  1 0 1 0 
2Lt 5 EAR LY W I SCONS I N  MN 8 0 1 1 6  N 926 4 922 PUR E  6 3 . 3  2 9 . 2  8 9 . 3 9 4 3 . 0 7 8 6 3  1 0 1 0 
21t6' EAH LY W I SCONS I N  MN 80 1 1 6 N 926 2 924 PURE 6 3 '. 3 2 9 . 2  8 9 . 3 9 4 3 . 0 7 8 6 3  1 0 1 0 
2 ll 7 EARLY W I SCONS I N  MN 8 0 1 1 6  N 926 1 925 PURE 6 3 . 3  2 9 . 2  8 9 . 3 9 4 3 . 0 7 86 3 1 0 1 0 
2 11 8 EARLY W I SCONS I N  so 7 4 3 3 5 8 - 0 6  f 1 00 3  1 00 3  0 PUR E 5 9 . 7  26 . 4  8 9 . 3 9 4 3 . 0 7 8 6 3  1 0 1 0 
2 4 9  EAR L Y  W I SCONS I N  so 7 4 3 3 58 - 06 f 1 00 3  1 00 2  1 PURE 5 9 . 7  26 . 4  8 9 . 3 9 4 3 . 0 7 8 6 3  1 0 1 0 
250 EAR L Y  W I SCON S I N  so 7 11 3 3 58 - 06 f 1 00 3  1 000 3 PUR E 5 9 . 7  26 . 4  8 9 . 3 9 4 3 . 0 7 8 6 3  1 0 1 0 
25 1 EARLY W I SCON S I N  MO 06922 f 1 1 00 1 1 00 0 P U R E  7 2 . 0  3 0 . 9  8 9 . 3 9 4 3 . 0 7 86 3 1 0 1 0 
2 5 2  EARLY W I SCONS I N  MO 06922 f 1 1 00 1 1 00 0 P U R E  7 2 . 0  3 0 . 9  8 9 . 3 9 lt 3 . 0 7 86 3 1 0 1 0 
2 5 3  EARLY W I SCONS I N  MO 069 22 F 1 1 00 1 1 00 0 P U R E  72 . 0  3 0 . 9  8 9 . 3 9 4 3 . 0 7 8 6 3  1 0 1 0 
2 5 4  M I D  SEASON I L L I NO I S  I L  7 5 - 1 065 N 583 lt 5 7 9  P U R E  1 1 6 . 7  3 4 . 1 88 . 20 40 . 1 1  7 2 7  1 0 1 0 
2 5 5  M I D  SEASON I L L I NO I S  I L  7 5 - 1 065 N 5 8 3  4 5 7 9  PURE 1 1 6 . 7  3 4 . 1 8 8 . 20 40 . 1 1  7 2 7  1 0 1 0 
256 M I D  SEASON I L L I NO I S I L  7 5 - 1 065 N 5 6 3  3 580 PURE 1 1 6 . 7  34 . 1  8 8 . 20 40 . 1 1  7 2 7  1 0 1 0 
2 5 7  M I D  S EASON I LL I NO I S I L  7 5 - 1 065 N 5 8 3  9 5 7 4  PURE 1 1 6 . 7  3 4 . 1 88 . 20 40 . 1 1  7 2 7  1 0 1 0 
258 1-t l D SEASON LL I NO I S  MN 80227 N 880 4 8 7 6  P U R E  94 . 5  3 2 . 3  8 8 . 20 11 0 .  1 1  7 2 7  1 0 1 0 
2 5 9  M I D  SEASON LL I NO I  S MN 80227 N 680 9 8 7 1  PURE 9 4 . 5  3 2 . 3  8 8 . 20 40 . 1 1  7 2 7  1 0 1 0 
260 t-1 1 0  S EASON L L I NO I S MN 802 2 7  N 880 2 8 7 8  PURE 94 . 5  3 2 . 3  6 8 . 20 40 . 1 1  7 2 7  1 0 1 0 
26 1 M I D  S E ASON L L I NO I S  MN 80227 N 880 0 880 PUR[ 94 . 5  3 2 . 3  88 . 20 40 . 1 1  7 2 7  1 · O  1 0 
262 M I D  S EASON L L I NO I S  W I  X3620 - 7  N 7 9 3  0 7 9 3  PUR E 1 1 3 . 8  3 3 . 7  8 8 . 20 Lt O .  1 1  7 2 7  1 0 1 0 
263 M I D  SEASON L L I NO I S W I  X36 20 - 7  N 7 9 3  1 792 PURE 1 1 3 . 8  3 3 . 7  8 8 . 20 L1 0 .  1 1  7 2 7  1 0 1 0 
2 64 M I D  S EASON L L I NO I  S W I  X3620 - 7  N 7 9 3  1 792 P U R E  1 1 3 . 8  3 3 . 7  88 . 20 40 . 1 1  7 2 7  1 0 1 0 
2 6 ')  M I D  SEASON L L I NO I S  W I  X3620 - 7  N 7 9 3  2 7 9 1  PUR E  1 1 3 . 8  3 3 . 7  86 . 20 4 0 . 1 1  7 2 7  1 0 1 0 
266 M I D  SEASON L L I  NO I S MN 80 1 1 1  N 8 3 9  1 0  8 2 9  P U R E  1 08 . 0  3 2 . 2  8 6 . 20 40 . 1 1  7 2 7  1 0 1 0 
267 M I D  S EASON L L I  NO I S MN 80 1 1 1  N 8 3 9  1 9  820 PUR E 1 08 . 0  3 2 . 2  88 . 20 110 . 1 1  7 2 7  1 0 1 0 
268 M I D  S EASON L L I NO I S  MN 8 0 1 1 1  N 8 3 9  1 4  825 PUR E 1 08 . 0  3 2 . 2  8 6 . 20 4 0 . 1 1  7 2 7  1 0 1 0 
269 M I D  SEASON L L I NO I  S MN 80 1 1 1  N 8 3 9  8 8 3 1  P U R E  1 08 . 0  3 2 . 2  8 8 . 20 40 . 1 1  7 2 7  1 0 1 0 
2 70 M I D  S EASON L L I NO I S  MN 8 0 1 1 8  N 852 1 8 5 1  P U R E  1 1 9 .  1 3 1 . 5  88 . 20 4 0 . 1 1  7 2 7  1 0 1 0 
2 7 1  M I D  SEASON L L I NO I  S MN 60 1 1 6 N 852 6 8lf6 PUR E 1 1 9 .  1 3 1 . 5  88 . 20 40 . 1 1  7 2 7  1 0 1 0 
2 7 2 M I D  S EASON L L I NO I  S MN 8 0 1 1 8  N 6 5 2  3 849 PUR E 1 1 9 .  1 3 1 . 5  88 . 20 4 0 . 1 1  7 2 7  1 0 1 0 
2 7 3  M I D  SE ASON L L I NO I S  MN 8 0 1 1 8  N 652 6 846 PUR E 1 1 9 .  1 3 1 . 5  8 8 . 20 40 . 1 1  7 2 7  1 0 1 0 
2 7 11 M I D  SEASON L L I NO I S W 78296 N 7 8 8  3 7 8 5  P U R E  8 2 . 9  2 7 . 4  8 6 . 20 40 . 1 1  7 2 7  1 0 1 0 
2 7 5  M I D  S EASON L L I NO I S W 78296 N 788 1 1  7 7 7  P U R E  8 2 . 9  2 7 . 4  8 8 . 20 4 0 . 1 1  7 2 7  1 0 1 0 
w 
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A P P E N D I X  TABLE 1 
OAT CULT I VARS AND CHARACT E R I ST I CS T E ST E D  
OBS GRSEAS S T A T E  VAR I E l Y  S H D2 5  f L  NON F L  CAT Y I E LD T E STWT LONG LAT A L T  H 1 H2 T 1  T 2  
2 7 6  M I D  SEASON I LL I NO I S W 78296 N 788 3 7 8 5  PURE 8 2 . 9  2 7 . 4  8 8 . 2 0  40 . 1 1  121 1 0 1 0 
2 7 7  M I D  S EASON I LL I NO I S  W 78296 N 788 9 7 1 9  PURE 8 2 . 9  2 7 . 4  8 8 . 20 40 . 1 1  7 2 7  1 0 1 0 
2 7 8  M I D  SEASON I LL I NO I S  PA 796 7 - 1 1 690 f 940 9 2 3  1 1  PUR E 1 1 6 . 9  3 3 . 2  88 . 20 4 0 . 1 1  7 2 7  1 0 1 0 
2 7 9  M I D  SEASON I L L I NO I S PA 7 96 7 - 1 1 690 f 940 928 1 2  PURE 1 1 6 . 9  3 3 . 2  88 . 20 40 . 1 1  7 2 7  1 0 1 0 
280 M I D  SEASON I L L I NO I S  PA 796 7 - 1 1 690 f 940 9 1 3  2 7  PUR E 1 1 6 . 9  3 3 . 2  88 . 20 40 . 1 1  7 2 7  1 0 1 0 
28 1 M I D  S EASON I L L I NO I S  PA 7 9 6 7 - 1 1 690 f 940 922 1 8  PUR E 1 1 6 . 9  3 3 . 2  88 . 20 40 . 1 1  7 2 7  1 0 1 0 
282 M I D  SEASON I L L I NO I S PA 796 7 - 1 1 1 59 f 904 903 1 PURE 1 0 7 . 3  3 0 . 9  86 . 20 40 . 1 1  7 2 7  1 0 1 0 
2 8 3  M I D  SEASON I LL I NO I S  PA 796 7 - 1 1 1 59 f 90il 90 1 3 P U R E  1 0 7 . 3  3 0 . 9  8 8 . 20 40 . 1 1  7 2 7  1 0 1 0 
284 M I D  SEASON I LL I NO I S  PA 7 9 6 7 - 1 1 1 59 f 904 9 0 3  1 PURE 1 0 7 . 3  3 0 . 9  88 . 20 40 . 1 1  7 2 7  1 0 1 0 
285 M I D  SEASON I LL I NO I S  PA 796 7 - 1 1 1 59 f 904 903 1 PURE 1 0 7 . 3 3 0 . 9 86 . 20 40 . 1 1  7 2 7  1 0 1 0 
286 M I D  SEASON I LL I NO I S  w 7 8286 f 794 794 0 P U R E  9 3 . 7  3 0 . 2  68 . 20 4 0 . 1 1  7 2 7  1 0 1 0 
287 M I D  S EASON I LL I NO I S  w 78286 f 79 1l 7 9 4  0 PURE 9 3 . 7  3 0 . 2  8 8 . 2 0  4 0 . 1 1  7 2 7  1 0 1 0 
288 M I D  SEASON I L L I NO I S  w 78286 f 794 794 0 PURE 9 3 . 7  3 0 . 2  6 6 . 20 40 . 1 1  7 2 7  1 0 1 0 
289 M I D  SEASON I LL I NO I S  w 78286 f 794 794 0 P U R E  9 3 . 7  3 0 . 2  88 . 20 I.JO .  1 1  7 2 7  1 0 1 0 
290 M I D  SEASON I L L I NO I S  so 780304 f 6 3 6 622 1 4  PURE 1 02 . 4  29 . 9  88 . 20 4 0 . 1 1  7 2 7  1 0 1 0 
2 9 1  M I D  SEASON I LL I NO I S  so 7 80 3 0 11 f 6 3 6  6 2 4  1 2  P U R E  1 02 . 4  29 . 9  68 . 20 40 . 1 1  7 2 7  1 0 1 0 
292 M I D  SEASON I LL I NO I S  so 7803 011 f 6 3 6  627 9 P U R E  1 02 . 4  2 9 . 9  68 . 2 0 40 . 1 1  7 2 7  1 0 1 0 
2 9 3  M I D  SEASON l ll l  NO I S so 780 3011 f 6 3 6  62 1 1 5  P U R E  1 02 . 4  29 . 9  8 8 . 20 40 . 1 1  7 2 7  1 0 1 0 
294 M I D  S EASON I LL I NO I S  SD 7 4 3 3 5 8 - 1 2  N 7 1 8  0 7 1 8  PURE 1 00 . 5  3 1.J . 6  86 . 20 40 . 1 1  7 2 7  1 0 1 0 
295 M I D  SEASON I LL I NO I S  SD 7 1.J 3 3 5 8 - 1 2  N 7 1 8  0 7 1 8  PURE 1 00 . 5  3 1.J . 6  8 8 . 20 40 . 1 1  7 2 7  1 0 1 0 
296 M I D  SEASON I LL I NO I S  SD 7 11 3 3 58 - 1 2  N 7 1 8  0 7 1 8  PURE 1 00 . 5 3 4 . 6  68 . 20 40 . 1 1  7 2 7  1 0 1 0 
2 9 7  M I D  SEASON I LL I NO I S  SD 7 4 3 356- 1 2  N 7 1 6  0 7 1 8  PURE 1 00 . 5 3 1.J . 6  8 8 . 20 4 0 . 1 1  7 2 7  1 0 1 0 
298 M I D  SEASON I L l l NO I S so 780 3 5 2  f 769 769 0 PURE 1 09 . 8  3 1 . 4  88 . 20 llQ . 1 1  7 2 7  1 0 1 0 
299 M I D  SEASON I LL I NO I S  SD 780352 f 769 7 66 3 PURE 1 09 . 8  3 1 . 4  88 . 20 I.J O .  1 1  7 2 7  1 0 '1 0 
300 M I D  S EASON I LL I NO I S  so 7 6 0 3 5 2  f 769 766 1 P U R E  1 09 . 6  3 1 . 4  86 . 20 40 . 1 1  7 2 7  1 0 1 0 
3 0 1  M I D  SEASON I LL I NO I S  s o  7 6 0 3 5 2  f 7 6 9  768 1 PURE 1 09 . 8  3 1 . 4  8 8 . 20 I.JO . 1 1  7 2 7  1 0 1 0 
302 M I D  SEASON I LL I NO I S  so 780 3 9 3  1 / 2 625 I.J 3 2 3 9 3  M I XT U R E  1 08 . 7  3 2 . 4  88 . 20 4 0 . 1 1  7 2 7  1 0 1 0 
3 0 3  M I D  SEASON I LL I NO I S  so 7 60 3 9 3  1 / 2 825 4 1 0  I.J 1 5  M I XT U R E  1 08 . 7 3 2 . 4  88 . 20 4 0 . 1 1  727 1 0 1 0 
304 M I D  S EASON I Ll l NO I S  so 7803 9 3  1 / 2  825 4 3 0 3 9 5  M I XT U R E  1 08 . 7  3 2 . 4  8 8 . 20 tao . 1 1  7 2 7  1 0 1 0 
305 M I D  SEASON I ND I ANA I L  7 5 - 1 06 5  N 6 6 1  20 64 1 PURE 1 4 8 . 5  3 9 . 1 8 6 . 9 2  I.JO . Lt 5  600 1 0 1 0 
306 M I D  SEASON I ND I ANA I L  7 5 - 1 06 5  N 66 1 3 1  6 3 0  P U R E  1 Lt 8 . 5  3 9 . 1 8 6 . 9 2  40 . 11 5  600 1 0 1 0 
307 M I D  SEASON I ND I ANA I L  7 5 - 1 06 5  N 66 1 1 8  64 3 PURE 1 4 8 . 5  3 9 . 1 86 . 9 2  40 . 4 5 600 1 0 1 0 
308 M I D  SEASON I ND I ANA I L  7 5 - 1 06 5  N 66 1 26 6 3 3  PURE 1 11 8 . 5  3 9 .  1 86 . 9 2  I.J O . I.J 5 600 1 0 1 0 
309 M I D  SEASON I ND I ANA MN 80227 N 1 002 0 1 002 P U R E  1 1 5 . 9  3 6 . 3  86 . 9 2  llO . I.J 5 600 1 0 1 0 
3 1 0  M I D  S EASON I ND I ANA MN 80227 N 1 002 0 1 002 PURE 1 1 5 . 9  3 6 . 3  86 . 92 40 . 1.J 5 600 1 0 1 0 
3 1 1  M I D  SEASON I ND I ANA MN 80227 N 1 002 1 1 00 1  PUR E 1 1 5 . 9  3 6 . 3  66 . 9 2 I.J O . Il 5  600 1 0 1 0 
3 1 2  M I D  S EASON I ND I ANA MN 80227 N 1 002 1 1 00 1  PURE 1 1 5 . 9  3 6 . 3  86 . 9 2  I.JO . I.J 5 600 1 0 1 0 
3 1 3  M I D  S EASON I ND I ANA W I  X3620 - 7  N 860 5 8 5 5  PURE 8 3 . 9  3 5 . 7  8 6 . 92 I.J0 . 4 5 600 1 0 1 0 
3 1 1l M I D  SEASON I ND I ANA W I  X 3 6 20 - 7  N 860 1 6  844 PURE 8 3 . 9  3 5 . 7 8 6 . 92 ll 0 . 1t 5 600 1 0 1 0 
3 1 5  M I D  SEASON I ND I ANA W I  X3620 - 7 N 860 1 8 5 3  P U R E  8 3 . 9  3 5 . 7  86 . 9 2  ltO . I.J 5 600 1 0 1 0 
3 1 6  M I D  SEASON I ND I ANA W I  X 3 620- 7 N 860 8 852 PURE 8 3 . 9  35 . 7  86 . 9 2  40 . 1.J 5 600 1 0 1 0 
3 1 7  M I D  SEASON I ND I ANA MN 60 1 1 1  N 895 8 8 8 7  PURE 1 1 0 . 3 3 3 . 6  86 . 9 2  40 . 1.J 5 600 1 0 1 0 
3 1 8 M I D  S EASON I ND I ANA MN 8 0 1 1 1  N 895 1 3  882 PURE 1 1 0 . 3 3 3 . 6  8 6 . 9 2  40 . 1.J 5  600 1 0 1 0 
3 1 9  M I D  SEASON I ND I ANA MN 8 0 1 1 1  N 895 1 0  885 PURE 1 1 0 . 3 3 3 . 6  86 . 9 2 40 . 4 5 600 1 0 1 0 
320 M I D  SEASON I ND I ANA MN 8 0 1 1 1  N 895 9 886 PURE 1 1 0 . 3 3 3 . 6  86 . 92 110 . 4 5 600 1 0 1 0 
3 2 1  M I D  SEASON I ND I ANA MN 80 1 1 8 N 9 3 1  1 9 3 0  PUR E 1 22 . 5 3 7 . 8  8 6 . 92 40 . 4 5 600 1 0 1 0 
322 M I D  S EASON I ND I ANA MN 80 1 1 8 N 9 3 1  3 928 PURE 1 22 . 5  3 1 . 8  6 6 . 92 I.J O . I.J 5 600 1 0 1 0 
3 2 3  H I D  S EASON I ND I ANA MN 80 1 1 8 N 9 3 1  2 929 PURE 1 22 . 5  3 7 . 8  8 6 . 92 I.J 0 . 4 5 600 1 0 1 0 
321l H I D  SEASON I ND I ANA HN 8 0 1 1 8  N 9 3 1  1 9 3 0  PURE 1 22 . 5  3 7 . 8  8 6 . 9 2  4 0 . 4 5 600 1 0 1 0 
325 M I D  SEASON I ND I ANA W 78296 N 908 7 90 1 P U R E  90 . 0  3 2 . 8  86 . 92 40 . 1t 5  600 1 0 1 0 
326 H I D  SEASON I ND I ANA W 78296 N 908 q 901.J PUR E 90 . 0  3 2 . 8  8 6 . 92 I.J O . Il 5  600 1 0 1 0 
3 2 7  M I D  SEASON I ND I ANA W 7 8 296 N 908 4 904 P U R E  90 . 0  3 2 . 8  86 . 92 I.J O . I.J 5 600 1 0 1 0 
3 2 8  H I D  S EASON I ND I ANA W 78296 N 908 3 905 PURE �0 . 0  3 2 . 8  8 6 . 92 40 . 4 5 600 1 0 1 0 
3 2 9  H I D  SEASON I NO l ANA PA 7 96 7 - 1 1 690 f 910 970 0 PURE 1 1 9 . 6  3 5 . 5  8 6 . 9 2 I.JO . ll 5  600 1 0 1 0 
3 3 0 H I D  SEASON I ND I ANA PA 7 9 6 7 - 1 1 690 f 970 9 6 7  3 P U R E  1 1 9 . 6  3 5 . 5  8 6 . 92 4 0 . 4 5 600 1 0 1 0 
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3 3 1  M I D  S EASON I ND I ANA PA 7 9 6 7 - 1 1 690 F 970 970 0 P U R E  1 1 9 . 6  3 5 . 5 8 6 . 92 4 0 . 4 5  600 1 0 1 0 
3 3 2  M I D  SEASON I ND I ANA PA 796 7 - 1 1 690 F 9 7 0  9 6 8  2 PUR E 1 1 9 . 6  3 5 . 5  8 6 . 92 4D . 4 5 600 1 0 1 0 
3 3 3  M I D  SEASON I ND I ANA PA 7 9 6 7 - 1 1 7 59 F 1 02 3  1 02 3  0 PURE 1 08 . 11 3 4 . 9  86 . 92 40 . 4 5 600 1 0 1 0 
3 3 11 M I D  SEASON I ND I ANA PA 796 7 - 1 1 7 5 9 F 1 02 3  1 02 3  0 PUR E 1 08 . 11 3 4 . 9  86 . 92 40 . 4 5 600 1 0 1 0 
3 3 5  M I D  SEASON I ND I ANA PA 7 9 6 7 · 1 1 1 59 F 1 02 3  1 02 1  2 P U R E  1 08 . 4  3 4 . 9  8 6 . 92 40 . 4 5 600 1 0 1 0 
3 3 6 M I D  SEASON I ND I ANA PA 796 7 - 1 1 7 59 F 1 02 3  1 02 3  0 PUR E  1 08 . 4  3 4 . 9  8 6 . 92 40 . 4 5 600 1 0 1 0 
3 3 7  M I D  S EASON I ND I ANA W 7 8286 F 940 9 3 9  1 P U R E  9 1 . 2  3 0 . 9  86 . 9 2 40 . 4 5 600 1 0 1 0 
3 3 8 M I D  S E ASON I ND I ANA W 78286 F 940 9 3 6  4 PURE 9 1 . 2  3 0 . 9  86 . 9 2 40 , 11 5  600 1 0 l 0 
3 3 9 M I D  S EASON I ND I ANA W 7 8286 F 9110 9 3 5  5 PURE 9 1 . 2  3 0 . 9 86 . 92 40 . 11 5  600 1 0 1 0 
3 110 M I D  S EASON I ND I ANA W 78286 F 940 9 3 1  9 P U R E  9 1 . 2  3 0 . 9  8 6 . 92 40 . 4 5 600 1 0 1 0 
3 4 1  M I D  SE ASON I ND I ANA so 7 80 3 0 4  f 7 7 1  7 5 7  1 4  PUR E 84 . 6  3 1 . 3 8 6 . 92 40 . 115 600 1 0 1 0 
3 4 2  M I D  S EASON I ND I ANA SO 780 304 F 7 7 1  760 1 1  P U R E  8 4 . 6  3 1 . 3  86 . 92 40 . 11 5  600 1 0 1 0 
3 11 3  M I D  SEASON I ND I ANA SO 780304 F 7 7 1  7 5 9  1 2  P U R E  84 . 6  3 1 . 3 86 . 9 2  40 . 11 5  600 1 0 1 0 
3 11 11 M I D  S EASON I ND I ANA SO 7 80 3 0 4  F 7 7 1  7 6 1 1 0  P U R E  84 . 6  3 1 . 3  86 . 92 40 . 4 5 600 1 0 1 0 
3 115  M I D  SEASON I NO l ANA SO 7 4 3 3 5 8 - 1 2  N 982 3 9 7 9  P U R E  96 . 7  3 2 . 3 86 . 92 40 . 4 5  6 0 0  1 0 1 0 
3 4 6  M I D  SEASON I ND I ANA SO 7 4 3 3 5 8 - 1 2  N 982 3 9 7 9  PURE 9 6 . 7  3 2 . 3  8 6 . 9 2 40 . 4 5 600 1 0 1 0 
3 11 7  M I D  SEASON I ND I ANA SO 7 4 3 3 5 8 - 1 2  N 982 2 980 PUR E  96 . 7  3 2 . 3  8 6 . 9 2 40 . 4 5 600 1 0 1 0 
3 11 8  M I D  S EASON I ND I ANA SO 7 4 3 3 58 - 1 2  N 982 2 980 P U R E  96 . 7  3 2 . 3  8 6 . 92 40 . 4 5  6 0 0  1 0 1 0 
3 119 M I D  S EASON I ND I ANA SO 780 352 F 869 865 4 PURE 9 3 . 6  3 1 . 0  86 . 92 40 . 4 5 600 1 0 1 0 
3 50 M I D  SEASON I ND I ANA SO 7 8 0 3 5 2  F 869 8 6 3  6 P U R E  9 3 . 6  3 1 . 0  8 6 . 92 40 . 4 5 600 1 0 1 0 
3 5 1  M I D  SEASON I ND I ANA SD 7 8 0 3 5 2  F 869 867 2 PUR E 9 3 . 6  3 1 . 0  86 . 92 40 . 4 5 600 1 0 1 0 
3 5 2 M I D  S EASON I ND I ANA SO 7 8 0 3 5 2  F 869 862 7 PUR E 9 3 . 6  3 1 . 0  8 6 . 92 40 . 4 5 600 1 0 1 0 
3 5 3  M I D  SEASON I ND I ANA so 7 80 3 9 3  1 / 2 8 7 3  3 5 6  5 1 7  M I X T U R E  88 . 3  3 0 . 9  8 6 . 9 2 40 . 11 5 600 1 0 1 0 
3 5 11 M I D  SEASON I ND I ANA so 7803 9 3  1 / 2 8 7 3  3 8 5  488 M I XT U R E  8 8 . 3  3 0 . 9  86 . 92 40 . 4 5 600 1 0 1 0 
3 5 5  M I D  SEASON I ND I ANA so 7 8 0 3 9 3  1 /2 8 7 3  3 2 5  548 M I X T U R E  8 8 . 3  3 0 . 9 8 6 . 92 40 . 4 5  6 0 0  1 0 1 0 
3 5 6  M I D  S EASON I OWA I L  7 5 - 1 06 5  N 888 2 886  PURE 1 20 . 0  3 0 . 8  9 3 . 62 4 2 . 0 3 9 2 1 0 1 0 0 
3 5 7  M I D  S EASON I OWA I L  7 5 - 1 06 5  N 888 1 8 8 7  P U R E  1 20 . 0  3 0 . 8  9 3 . 62 4 2 . 0 3 9 2 1  0 1 0 0 
3 5 8  M I D  SEASON I OWA I L  7 5 - 1 065 N 888 4 884 PUR E  1 20 . 0  3 0 . 8  9 3 . 6 2 1& 2 . 0 3 9 2 1  0 1 0 0 
3 5 9  M I D  SEASON I OWA I L  7 5 - 1 065 N 888 1 8 8 7  P U R E  1 20 . 0  3 0 . 8 9 3 . 62 4 2 . 0 3 9 2 1  0 1 0 0 
360 M I D  S EASON I OWA MN 80227 N 1 0 1 0  4 1 006 PUR E 1 04 . 0  2 6 . 4  9 3 . 6 2 4 2 . 0 3 9 2 1 0 1 0 0 
3 6 1  M I D  SEASON I OWA MN 80227 N 1 0 1 0  3 1 00 7  P U R E  1 04 . 0  26 . 4  9 3 . 6 2 42 . 0 3 9 2 1  0 1 0 0 
362 M I D  S EASON I OWA MN 8022 7 N 1 0 1 0  3 1 00 7  P U R E  1 04 . 0  26 . 4  9 3 . 6 2 42 . 0 3 9 2 1  0 1 0 0 
3 6 3  M I D  SEASON I OWA MN 80227 N 1 0 1 0  3 1 00 7  PUR E 1 04 . 0  26 . 4  9 3 . 62 42 . 0 3 9 2 1  0 1 0 0 
3611 M I D  SEASON I OWA W I  X 3 620- 7 N 9 9 3  1 992 PURE 1 1 4 . 0  29 . 2  9 3 . 62 42 . 0 3 9 2 1 0 1 0 0 
3 6 5  M I D  S EASON I OWA W I  X3620 - 7  N 9 9 3  2 9 9 1  PUR E 1 1 11 . 0  29 . 2  9 3 . 6 2 11 2 . 0 3 9 2 1  0 1 0 0 
366 M I D  S EASON I OWA W I  X 3 6 20 · 7  N 9 9 3  5 988 PUR E 1 1 4 . 0  29 . 2  9 3 . 62 42 . 0 3 9 2 1  0 1 0 0 
3 6 7  M I D  S EASON I OWA W I  X3620- 7 N 9 9 3  1 992 PUR E  1 1 4 . 0  29 . 2  9 3 . 62 42 . 0 3  92 1 0 1 0 0 
3 6 8  M I D  SEASON I OWA MN 8 0 1 1 1  N 97 1 1 2  9 59  P U R E  1 0 11 . 0  2 5 . 3  9 3 . 62 4 2 . 0 3 92 1 0 1 0 0 
369 M I D  SEASON I OWA MN 8 0 1 1 1  N 9 7 1 211 9 4 7  PURE 1 04 . 0  2 5 . 3  9 3 . 62 4 2 . 0 3 9 2 1  0 1 0 0 
3 7 0  M I D  S EASON I OWA MN 8 0 1 1 1  N 97 1 1 9  952 PUR E 1 011 . 0  2 5 . 3  9 3 . 6 2 4 2 . 0 3 9 2 1  0 1 0 0 
3 7 1  M I D  S EASON I OWA MN 8 0 1 1 1  N 9 7 1  1 4  9 5 7  P U R E  1 04 . 0  2 5 . 3 9 3 . 62 4 2 . 0 3 92 1 0 1 0 0 
3 7 2  M I D  SEASON I OWA MN 80 1 1 8 N 1 0 7 4  0 1 07 4  PURE 86 . 0  2 2 . 4  9 3 . 62 4 2 . 0 3 9 2 1  0 1 0 0 
3 7 3  M I D  SEASON I OWA MN 80 1 1 8 N 1 0 74 1 1 0 7 3  PUR E 86 . 0  2 2 . 4  9 3 . 62 4 2 . 0 3 9 2 1  0 1 0 0 
3 7 4  M I D  SEASON I OWA MN 8 0 1 1 8  N 1 0 74 0 1 0 7 4  P U R E  8 6 . 0  2 2 . 4  9 3 . 62 42 . 0 3 9 2 1  0 1 0 0 
3 7 5  M I D  S EASON I OWA MN 8 0 1 1 8  N 1 0 74 0 1 0 7 4  P U R E  86 . 0  2 2 . 4  9 3 . 6 2 4 2 . 0 3 9 2 1  0 1 0 0 
3 7 6  M I D  SEASON I OWA W 7 8296 N 888 0 888 PURE 5 8 . 0  2 3 . 2  9 3 . 62 4 2 . 0 3 9 2 1  0 1 0 0 
3 7 7 M I D  SEASON I OWA W 78296 N 888 0 888 PURE 58 . 0  2 3 . 2  9 3 . 62 42 . 0 3 9 2 1  0 1 0 0 
3 7 8 M I D  S EASON I OWA W 78296 N 8 8 8  1 8 8 7  PUR E 5 8 . 0  2 3 . 2  9 3 . 62 42 . 0 3 9 2 1 0 1 0 0 
3 79 M I D  S EASON I OWA W 7 8296 N 888 0 8 8 8  PURE 58 . 0  2 3 . 2  9 3 . 6 2 4 2 . 0 3 9 2 1  0 1 0 0 
3 8 0  M I D  S EASON I OWA PA 7 96 7 - 1 1 6 90 F 1 22 3  1 2 1 2  1 1  P U R E  6 9 . 0  2 1 . 9  9 3 . 62 4 2 . 0 3 9 2 1 0 1 0 0 
3 8 1  M I D  SEASON I OWA PA 7 9 6 7 - 1 1 690 F 1 2 2 3  1 20 7  1 6  P U R E  6 9 . 0  2 1 . 9  9 3 . 6 2 4 2 . 0 3 9 2 1 0 1 0 0 
3 8 2  M I D  S EASON I OWA PA 7 9 6 7 - 1 1 690 F 1 22 3  1 209 1 4  P U R E  6 9 . 0  2 1 . 9  9 3 . 62 4 2 . 0 3 9 2 1 0 1 0 0 
3 8 3  M I D  S EASON I OWA PA 7 9 6 7 - 1 1 6 90 F 1 22 3  1 20 7  1 6  P U R E  6 9 . 0  2 1 . 9  9 3 . 62 4 2 . 0 3 9 2 1  0 1 0 0 
3 8 4  M I D  S EASON I OWA PA 7 9 6 7 - 1 1 7 59 F 1 3 00 1 296 4 PURE 7 1 . 0  1 7 . 2  9 3 . 62 4 2 . 0 3 '  9 2 1  0 1 0 0 
3 8 5  M I D  S EASON I OWA PA 796 7 - 1 1 7 5 9  f 1 300 1 29 5  5 PUR E 7 1 . 0  1 7 . 2  9 3 . 62 4 2 . 0 3 9 2 1  0 1 0 0 
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386 M I D  SEASON I OWA PA 7 96 7 - 1 1 7 5 9  f 1 3 00 1 29 5  5 P U R E  7 1 . 0  1 7 . 2  9 3 . 62 4 2 . 0 3 9 2 1  0 1 0 0 
3 8 7  M I D  SEASON I OWA PA 7 9 6 7 - 1 1 7 5 9  f 1 300 1 2 90 1 0  PURE 7 1 . 0  1 7 . 2  9 3 . 62 42 . 0 3 9 2 1  0 1 0 0 
388 M I D  SEASON I OWA w 78286 f 959 959 0 P U R E  7 9 . 0  2 2 . 5  9 3 . 62 4 2 . 0 3 9 2 1  0 1 0 0 
3 89 M I D  SE ASON I OWA w 78286 f 959 959 0 PURE 79 . 0  22 . 5  9 3 . 62 4 2 . 0 3 9 2 1  0 1 0 0 
3 90 M I D  SEASON I OWA w 78286 f 959 9 58 1 PURE 7 9 . 0  2 2 . 5  9 3 . 62 4 2 . 0 3 9 2 1  0 1 0 0 
3 9 1  M I D  SE ASON I OWA w 78286 f 959 959 0 PURE 7 9 . 0  2 2 . 5  9 3 . 62 4.2 . 0 3 9 2 1  0 1 0 0 
3 92 M I D  SEASON I OWA so 780 304 f 8 3 6  8 1 8  20 PURE 82 . 0  2 3 . 3  9 3 . 62 42 . 0 3 9 2 1  0 1 0 0 
3 9 3  M I D  SEASON I OWA so 7 6 0 3 011 f 8 3 8  826 1 0  P U R E  82 . 0  2 3 . 3  9 3 . 62 112 . 0 3 9 2 1  0 1 0 0 
394 M I D  SEASON I OWA so 780 304 f 6 3 6  8 2 1  1 7  PURE 8 2 . 0  2 3 . 3  9 3 . 62 4 2 . 0 3 92 1 0 1 0 0 
3 9 5  M I D  SEASON I OWA so 780 304 f 8 3 8  8 3 0  8 PURE 82 . 0  2 3 . 3  9 3 . 62 42 . 0 3 9 2 1  0 1 0 0 
3 9 6  M I D  SEASON I OWA SO 7 4 3 3 56 - 1 2  N 1 09 3  0 1 09 3  P U R E  5 6 . 0  2 3 . 3  9 3 . 62 42 . 0 3 9 2 1  0 1 0 0 
397 M I O  SEASON I OWA SO 7 4 3 3 58 - 1 2  N 1 09 3  0 1 09 3  P U R E  56 . 0  2 3 . 3  9 3 . 62 4 2 . 0 3 92 1 0 1 0 0 
398 M I O  SEASON I OWA SO 7 4 3 3 5 8 - 1 2  N 1 09 3  0 1 09 3  PURE 56 . 0  2 3 . 3  9 3 . 6 2 4 2 . 0 3 9 2 1  0 1 0 0 
3 99 M I D  SEASON I OWA so 7 11 3 3 58 - 1 2  N 1 09 3  1 1 09 2  PURE 5 6 . 0  2 3 . 3  9 3 . 62 42 . 0 3 9 2 1 0 1 0 0 
400 M I D  SEASON I OWA SO 780352 F 9 3 2  9 3 2  0 P U R E  7 8 . 0  24 . 3 9 3 . 62 42 . 0 3 9 2 1  0 1 0 0 
40 1 M I D  SEASON I OWA so 780352 f 9 3 2  9 3 2  0 P U R E  7 8 . 0  211 . 3  9 3 . 62 4 2 . 0 3 9 2 1  0 1 0 0 
402 M I D  SEASON I OWA SO 7 8 0 3 5 2  F 9 3 2  9 3 2  0 PURE 7 8 . 0  24 . 3  9 3 . 62 42 . 0 3 9 2 1  0 1 0 0 
11 0 3  M I D  SE ASON I OWA so 7 8 0 3 5 2  f 9 3 2  9 3 2  0 PURE 7 8 . 0  24 . 3  9 3 . 62 4 2 . 0 3 9 2 1 0 1 0 0 
404 M I D  SEASON I OWA so 7 8 0 3 9 3  1 / 2 1 1 29 584 5 4 5  M I XT U R E  82 . 0  2 4 . 3  9 3 . 62 42 . 0 3 9 2 1  0 1 0 0 
11 0 5  M I D  SEASON I OWA so 7 8 0 3 9 3  1 / 2 1 1 29 570 559 M I XT U R E  82 . 0  24 . 3  9 3 . 62 4 2 . 0 3 9 2 1  0 1 0 0 
406 M I D  SEASON I OWA so 780 3 9 3  1 / 2 1 1 29 625 504 M I XT UR E  8 2 . 0  24 . 3  9 3 . 62 4 2 . 0 3 9 21 0 1 0 0 
407 M I D  SEASON M I NNESOTA I L  7 5 - 1 06 5  N 646 34 6 1 2  · PURE 1 1 4 . 4  4 1 . 0  9 3 . 1 3  4 4 . 7 4 9 7 0  1 0 0 1 
408 M I D  SEASON M I NN E SOTA I L  7 5 - 1 06 5  N 611 6 3 0  6 1 6 PURE 1 1 4 . 4  4 1 . 0  9 3 . 1 3  114 . 7 4 9 7 0  1 0 0 1 
409 M I D  SEASON M I N N E SOTA I L  7 5 - 1 06 5  N 646 25 6 2 1  PURE 1 1 4 . 4  4 1 . 0  9 3 . 1 3 4 4 . 7 4  9 7 0  1 0 0 1 
' 11 1 0  M I D  SEASON M I N N E SOTA I L  7 5 - 1 06 5  N 6 11 6  3 6  6 1 0  PURE 1 1 1L 4 · 11 1 . 0 9 3 . 1 3 4 1L 7 4  9 7 0  1 0 0 1 
4 1 1 M I D  SEASON M I N N E SOTA MN 8 0 2 2 7  N 965 0 965 PUR E 1 1 2 . 4  3 7 . 0  9 3 . 1 3  4 4 . 74 9 7 0  1 0 0 1 
4 1 2 M I D  SEASON M I N N E S O T A  MN 8 0 2 2 7  N 965 1 964 PURE 1 1 2 . 4  3 7 . 0  9 3 . 1 3  44 . 74 9 70 1 0 0 1 
11 1 3  M I D  SEASON M I N N E S O T A  MN 8 0 2 2 7  N 965 6 959 PURE 1 1 2 . 4  3 7 . 0  9 3 . 1 3  4 4 . 7 4  9 7 0  1 0 0 1 
4 1 11 M I D  SEASON M I N N E SO fA MN 80227 N 965 1 964 PURE 1 1 2 . 4  3 7 . 0  9 3 . 1 3  11 4 . 7 4 9 7 0  1 0 0 1 
4 1 5  M I D  SEASON M I N N E SOTA WI  X 3 620- 7 N 9 4 3  4 9 3 9  PURE 1 1 6 .  1 3 9 . 0  9 3 . 1 3 4 1L 7 4  9 7 0  1 0 0 1 
4 1 6  M I D  SEASON M I N N E SOTA W I  X3620-7 N 9 4 3  1 942 PUR E 1 1 6 .  1 3 9 . 0  9 3 . 1 3 44 . 74 9 7 0  1 0 0 1 
4 1 7  M I D  SEASON M I N N ESOTA W I  X3620 - 7  N 94 3 6 9 3 7  PURE 1 1 6 .  1 3 9 . 0  9 3 . 1 3 44 . 7 4  9 7 0  1 0 0 1 
4 1 8  M I D  SEASON M I NN ESO TA WI  X 3 620- 7 N 9 4 3  1 911 2  PURE 1 1 6 .  1 3 9 . 0  9 3 . 1 3  4 4 . 7 4 9 7 0  1 0 0 1 
lt 1 9  M I D  S EASON M I N N E SOTA MN 8 0 1 1 1  N 9 5 3  6 9 4 7  PURE 1 0 7 .  1 3 6 . 0  9 3 . 1 3 11 4 . 7 4 9 7 0  1 0 0 1 
420 M I D  SEASON M I NNESOTA MN 8 0 1 1 1  N 9 5 3  9 944 PURE 1 0 7 .  1 3 6 . 0  9 3 . 1 3  4 4 . 7 4  9 7 0  1 0 0 1 
4 2 1  M I D  SE ASON M I NN E SOTA MN 80 1 1 1  N 9 5 3  9 944 PURE 1 07 .  1 3 6 . 0  9 3 . 1 3 4 4 . 7 4 9 7 0  1 0 0 1 
1122 M I D  S EASON M I N N E SOTA MN 80 1 1 1 . N 9 5 3  1 1  942 PURE 1 0 7 .  1 3 6 . 0  9 3 . 1 3  11 4 . 7.4 9 7 0  1 0 0 1 
4 2 3  H I D  S EASON M I N N E SOTA MN 80 1 1 8 N 9 3 6  3 9 3 3  P U R E  1 2 3 . 2  3 8 . 0  9 3 . 1 3 4lL 7 4  9 7 0  1 0 0 1 
424 M I D  S EASON M I N N E SO TA MN 80 1 1 8 N 9 3 6  1 9 3 5  PURE 1 2 3 . 2  3 8 . 0  9 3 .  1 3  4 4 . 7 4 9 7 0  1 0 0 1 
425 M I D  SEASON M I N N E SOTA MN 8 0 1 1 8  N 9 3 6  II 9 3 2  P U R E  1 2 3 . 2  3 8 . 0  9 3 . 1 3 4 4 . 711  9 7 0  1 0 0 1 
1126 M I D  S EASON H I N N E SOT A MN 8 0 1 1 8  N 9 3 6  0 9 3 6  PURE 1 2 3 . 2  ·3 8 . 0  9 3 . 1 3 4 lt . 7 4  9 7 0  1 0 0 1 
112 7  M I D  SEASON M I N N E SO TA W 78296 N 1 0 3 9  0 1 0 3 9  PURE 84 . 2  3 4 . 0  9 3 . 1 3 44 . 7 4 9 7 0  1 0 0 1 
11 28 M I D  SE ASON M I N N E SOTA W 78296 N 1 0 3 9  1 1 0 3 8  P U R E  84 . 2  3 11 . 0  9 3 .  1 3  4 4 . 7 4  9 7 0  1 0 0 1 
429 M I D  SEASON M I N N E SOTA W 7 8 2 9 6  N 1 0 3 9  2 1 0 3 7  PURE 84 . 2  3 4 . 0  9 3 . 1 3 4 4 . 74 9 7 0  1 0 0 1 
4 30 M I D  SEASON M I N N E SOTA W 78296 N 1 0 3 9  1 1 0 3 8  P U R E  8 4 . 2  3 4 . 0  9 3 . 1 3  4 4 . 7 4 9 7 0  1 0 0 1 
4 3 1  M I D  SEASON M I NNESOTA PA 7967 - 1 1 690 f 1 2 1 4  1 1 9 3  2 1  P U R E  9 7 . 9  3 5 . 0  9 3 . 1 3 4 4 . 7 4  9 7 0  1 0 0 1 
4 3 2  M I D  SEASON M I N N E SOTA PA 7 96 7 - 1 1 690 F 1 2 1 4  1 1 98 1 6  P U R E  9 7 . 9  3 5 . 0  9 3 . 1 3  4 4 . 7 4  9 7 0  1 0 0 1 
4 3 3  M I D  SEASON M I N N E SOTA PA 796 7 - 1 1 690 f 1 2 1 4  1 1 94 20 PURE 9 7 . 9  3 5 . 0  9 3 . 1 3 4 4 . 74 9 7 0  1 0 0 1 
4 3 4  M I D  SEASON M I N N E SOTA PA 7 9 6 7 - 1 1 690 F 1 2 1 4  1 1 92 22 P U R E  9 7 . 9  3 5 . 0  9 3 . 1 3 4 4 . 7 4 9 7 0  1 0 0 1 
4 3 5  M I D  SEASON M I N N E SO TA PA 7 9 6 7 - 1 1 7 59 f 1 1 3 5 1 1 3 1  4 P U H E  8 5 . 8  3 5 . 0  9 3 . 1 3 114 . 7 4 9 7 0  1 0 0 1 
4 3 6  M I D  SEASON M I N N E SOTA PA 7967- 1 1 7 59 f 1 1 3 5  1 1 2 8  7 P U R E  8 5 . 8  3 5 . 0  9 3 . 1 3 4 4 . 74 9 7 0  1 0 0 1 
4 3 7  M I D  SEASON M I N N E SOTA PA 7 9 6 7 - 1 1 7 59 f 1 1 3 5  1 1 30 5 PUR E 85 . 8  3 5 . 0  9 3 . 1 3  4 4 . 7 4 9 7 0  1 0 0 1 
4 3 8  M I D  SEASON M I NNE SOT A PA 7 9 6 7 - 1 1 75 9  F 1 1 3 5 1 1 2 9  6 P U R E  8 5 . 8  3 5 . 0  9 3 . 1 3  4 4 . 7 4  9 7 0  1 0 0 1 
4 3 9  M I D  SEASON M I N N E SOTA w 78286 f 1 00 1  1 00 1  0 P U R E  8 6 . 8  3 4 . 0  9 3 . 1 3 4 4 . 7 11 9 7 0  1 0 0 1 
440 M I D  S EASON M I N N E SOTA w 78286 f 1 00 1  1 00 1  0 PURE 86 . 8  3 4 . 0  9 3 . 1 3  4 4 . 74 9 7 0  1 0 0 1 
w 
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4 4 1  M I D  SEASON M I N N E SO T A  w 78286 f 1 00 1  1 000 1 PUR E 8 6 . 8  3 4 . 0  9 3 . 1 3 4 4 . 7 4  9 7 0  1 0 0 1 
11112 M I D  S EASON M I N N E SOTA W 78286 F 1 00 1  1 00 1  0 PURE 86 . 8  3 4 . 0  9 3 . 1 3 4 4 . 7 4  9 7 0  1 0 0 1 
1111 3 M I D  S EASON M I N N E SOTA SO 780304 F 7 94 7 9 11 0 PURE 9 7 . 3  3 3 . 0  9 3 . 1 3  4 4 . 7 4 9 7 0  1 0 0 1 
11 1111 M I D  SEASON M I N N E SOTA SO 780 3 011 F 794 7 94 0 PUR E  9 7 . 3  3 3 . 0  9 3 . 1 3 4 4 . 7 4  9 7 0  1 0 0 1 
11 45 M I D  SEASON M I N N E SOTA SO 780 3 04 F 791! 791! 0 PURE 9 7 . 3  3 3 . 0  9 3 . 1 3 44 . 7 4 9 7 0  1 0 0 1 
411 6  M I D  SEASON M I N N E SOTA SO 780 304 F 794 7 9 4  0 P U R E  9 7 . 3  3 3 . 0  9 3 . 1 3 4 11 . 7 4  9 7 0  1 0 0 1 
447 M I D  SEASON M I N N E SOTA SO 7 4 3 3 5 8 - 1 2  N 1 0 1 0  1 1 009 PUR E 80 . 5  3 8 . 0  9 3 . 1 3 4 4 . 7 4  9 7 0  1 0 0 1 
11118 M I D  SEASON M I N N E SOTA SO 74 3 3 5 8 - 1 2  N 1 0 1 0  0 1 0 1 0  P U R E  80 . 5  3 8 . 0  9 3 . 1 3 4 4 . 7 4  9 7 0  1 0 0 1 
11 49 M I D  SEASON M I N N E SO TA so 7 4 3 3 5 8 - 1 2  N 1 0 1 0  0 1 0 1 0  P U R E  80 . 5  3 8 . 0  9 3 . 1 3  4 4 . 7 4  9 70 1 0 0 1 
450 M I D  SEASON M I N N E SOTA SO 74 3 3 58 - 1 2  N 1 0 1 0  1 1 009 PURE 80 . 5  3 8 . 0  9 3 . 1 3 4 11 . 74 9 7 0  1 0 0 1 
11 5 1  M I D  SEASON M I N N E SOTA so 780 3 5 2  f 9 3 5  9 3 3  2 P U R E  6 8 . 3  3 2 . 0  9 3 . 1 3 114 . 7 4 9 7 0  1 0 0 1 
11 5 2  M I D  S E ASON M I N N E SOTA SD 780 3 5 2  F 9 3 5  924 1 1  P U R E  6 8 . 3  3 2 . 0  9 3 . 1 3  11 4 . 74 9 7 0  1 0 0 1 
4 5 3  M I D  SEASON M I N N E SOTA so 780352 f 9 3 5  928 7 PUR E 6 8 . 3  3 2 . 0  9 3 . 1 3 4 4 . 7 4 9 7 0  1 0 0 1 
454 M I D  SEASON M I N N E S O T A  so 780 3 5 2  f 9 3 5  929 6 PUR E 68 . 3  3 2 . 0  9 3 . 1 3  44 . 74 9 70 1 0 0 1 
455 M I D  SEASON M I N N E SOTA so 7 8 0 3 9 3  1 / 2 948 5 4 3  4 0 5  M I XT U R E  9 3 . 2  3 5 . 0  9 3 . 1 3 411 . 7 4 9 7 0  1 0 0 1 
11 56 M I D  SEASON M I N N E SOTA so 780393 1 / 2 948 457 11 9 1  M I XT U R E  9 3 . 2  3 5 . 0  9 3 .  1 3  114 . 7 4 9 7 0  1 0 0 1 
11 5 7  M I D  SEASON M I NNESOTA so 780 3 9 3  1 / 2 948 6 1 5  3 3 3  M I XT U R E  9 3 . 2  3 5 . 0  9 3 .  1 3  44 . 7 4 9 7 0  1 0 0 1 
11 58 M I D  SEASON M I NNESOTA so 780 3 9 3  1 / 2 948 3 9 1  5 5 7  M I XT U R E  9 3 . 2  3 5 . 0  9 3 .  1 3  4 4 . 7 4  9 70 1 0 0 1 
4 5 9  M I D  SEASON M I SSOUR I I L  7 5 - 1 06 5  N 859 22 8 3 7  PUR E 9 7 . 4  3 8 . 0  9 2 . 3 3 3 8 . 96 7 5 8  0 1 0 0 
11 60 M I D  SEASON M I SSOUR I I L  7 5 - 1 06 5  N 859 21 8 3 8  PURE 9 7 . 4  3 8 . 0  9 2 . 3 3 3 8 . 96 7 5 8  0 1 0 0 
11 6 1  M I D  S EASON M I SSOUR I I L  7 5 - 1 06 5  N 859 22 8 3 7  P U R E  97 . 4  3 8 . 0  9 2 . 3 3 3 8 . 96 7 58 0 1 0 0 
462 M I D  SEASON M I SSOUR I I L 7 5 - 1 06 5  N 859 3 1  828 P U R E  9 7 . 4  3 8 . 0  9 2 . 3 3 3 8 . 96 7 5 8  0 1 0 0 
11 6 3  M I D  SEASON M I SSOUR I MN 80227 N 982 5 97 7 P U R E  1 05 . 9  3 0 . 0  9 2 . 3 3 3 6 . 96 7 5 6  0 1 0 0 
l j611  M I D  SEASON M I SSOUR I MN 80227 N 982 4 9 7 8  PUR E 1 05 . 9  3 0 . 0  92 . 3 3 3 8 . 9 6 7 58 0 1 0 0 
�1 65 M I D  SEASON M I SSOUR I MN 80227 N 982 4 978 P U R E  1 05 . 9  3 0 . 0  9 2 . 3 3 3 8 . 96 7 58 0 1 0 0 
466 M I D  SEASON M I SSOUR I MN 80227 N 982 7 9 7 5  PUR E 1 05 . 9  3 0 . 0  92 . 3 3 3 8 . 96 7 58 0 1 0 0 
4 6 -, M I D  SEASON M I SSOUR I W I  X3620 - 7  N 997 0 997 PUR E  88 . 6  3 6 . 0  92 . 3 3 3 8 . 96 7 5 6  0 1 0 0 
1168 M I D  SEASON M I SSOUR I W I  X 3 6 2 0 - 7  N 997 1 996 P U R E  88 . 6  3 6 . 0  92 . 3 3 3 8 . 96 7 5 8  0 1 0 0 
11 69 M I O  SEASON M I SSOUR I W I  X3620 - 7  N 997 0 997 P U R E  88 . 6  3 6 . 0  92 . 3 3 3 8 . 96 7 5 8  0 1 0 0 
470 M I D  SEASON M I SSOUR I W I  X3620 - 7  N 997 2 995 PURE 88 . 6  3 6 . 0  92 . 3 3 3 8 . 96 7 58 0 1 0 0 
11 7 1  M I D  SEASON M I SSOUR I MN 80 1 1 1  N 8 7 4  6 868 PUR E 1 1 7 .  1 3 0 . 5  9 2 . 3 3 3 8 . 96 7 58 0 1 0 0 
1 172 M I D  SEASON M I SSOUR I MN 80 1 1 1  N 8 7 4  1 867 PUR E 1 1 7 .  1 3 0 . 5  92 . 3 3 3 6 . 96 7 58 0 1 0 0 
4 1 3  M I D  SEASON M I SSOUR I MN 80 1 1 1  N 674 1 3  86 1 P U R E  1 1 7 .  1 3 0 . 5  92 . 3 3 3 8 . 96 7 58 0 1 0 0 
474 M I D  S EASON M I SSOUR I MN 80 1 1 1  N 6 1 1! 2 3  8 5 1  PURE 1 1 7 .  1 3 0 . 5  92 . 3 3 3 8 . 96 7 58 0 1 0 0 
4 7 5  M I D  S EASON M I SSOUR I MN 80 1 1 6 N 1 0 3 4  7 1 02 7  PURE 64 . 8  2 6 . 0  9 2 . 3 3 3 6 . 96 7 58 0 1 0 0 
11 76 M I D  SEASON M I SSOUR I MN 60 1 1 8 N 1 0 3 4  6 1 028 PUR E  64 . 8  2 6 . 0  9 2 . 3 3 3 8 . 96 7 5 8  0 1 0 0 
4 7 7 M I D  S EASON M I SSOUR I MN 80 1 1 8 N 1 0 3 4  8 1 0 26 PUR E 64 . 8  26 . 0  92 . 3 3 3 8 . 96 7 58 0 1 0 0 
11 78 M I D  SEASON M I SSOUR I MN 8 0 1 1 6  N 1 0 34 8 1 026 PURE 6 4 . 8  2 6 . 0  92 . 3 3 3 8 . 96 7 5 8  0 1 0 0 
11 79 M I D  S EASON M I SSOUR I W 76296 N 1 098 0 1 096 PUR E 7 9 . 4  3 2 . 0  92 . 3 3 3 6 . 96 7 5 8 0 1 0 0 
1180 M I D  SEASON M I SSOUR I W 78296 N 1 098 0 1 096 PURE 7 9 . 4  3 2 . 0  9 2 . 3 3 3 8 . 96 7 5 6 0 1 0 0 
48 1 M I D  SEASON M I SSOUR I W 78296 N 1 098 0 1 098 PUR E 7 9 . 4  3 2 . 0  9 2 . 3 3 3 8 . 96 7 58 0 1 0 0 
1182 M I D  SEASON M I SSOUR I W 78296 N 1 098 0 1 09 8  PURE 7 9 . 4  3 2 . 0  9 2 . 3 3 3 6 . 96 7 58 0 1 0 0 
118 3 M I D  SEASON M I SSOUR I PA 796 7 - 1 1 690 f 1 11 5 5 1 1J LI 2  1 3  PUR E 6 4 . 7  29 . 5  92 . 3 3 3 8 . 96 7 5 8  0 1 0 0 
484 M I D  SEASON M I SSOUR I PA 7 9 6 7 - 1 1 690 f 1 11 5 5  1 4 116 9 PURE 6 4 . 7  2 9 . 5  92 . 3 3 3 6 . 96 7 5 8  0 1 0 0 
11 8 5  M I D  SEASON M I SSOUR I PA 7 9 6 7 - 1 1 690 F 1 11 5 5  1 4 4 3  1 2  PUR E 64 . 7  2 9 . 5  9 2 . 3 3 3 8 . 96 7 58 0 1 0 0 
486 M I D  SEASON M I SSOUR I PA 7967- 1 1 690 f 1 4 55 1 41! 1 1 4  PUR E 64 . 7  2 9 . 5  92 . 3 3 3 8 . 96 7 58 0 1 0 0 
487 M I D  S EASON M I SSOUR I PA 7967- 1 1 7 59 f 1 11 5 0  1 4 50 0 PURE 5 7 . 2  3 0 . 5  9 2 . 3 3 3 8 . 96 7 5 8  0 1 0 0 
488 M I D  SEASON M I SSOUR I PA 7 9 6 7 - 1 1 759 f 1 4 50 1 1150 0 PURE 5 7 . 2  3 0 . 5  9 2 . 3 3 3 8 . 96 7 56 0 1 0 0 
489 M I D  SEASON M I SSOUR I PA 7 96 7 - 1 1 7 59 F 1 4 50 1 4 50 0 PURE 5 7 . 2  3 0 . 5  9 2 . 3 3 3 8 . 96 7 5 8  0 1 0 0 
1190 M I D  SEASON M I SSOUR I PA 7 9 6 7 - 1 1 7 5 9  F 1 11 50 1 4 50 0 PUR E  5 7 . 2  3 0 . 5  9 2 . 3 3 3 8 . 96 7 58 0 1 0 0 
4 9 1  M I D  SEASON M I SSOUR I w 78286 f 1 20 1  1 20 1  0 PUR E 5 7 . 0  3 4 . 0  9 2 . 3 3 3 6 . 96 7 58 0 1 0 0 
492 M I D  SEASON M I SSOUR I w 78286 f 1 20 1  1 20 1  0 P U R E  5 7 . 0  34 . 0  9 2 . 3 3 3 8 . 96 1 5 6  0 1 0 0 
11 9 3  M I D  S EASON M I SSOUR I w 78286 r 1 2 0 1  1 20 1  0 PURE 5 7 . 0  3 4 . 0  9 2 . 3 3 3 6 . 96 7 5 8  0 1 0 0 
11 94 M I D  S EASON M I SSOUR I w 78286 f 1 20 1  1 20 1  0 P U R E  5 7 . 0  3 4 . 0  9 2 . 3 3 3 8 . 96 7 5 8  0 1 0 0 
4 9 5  M I D  S EASON M I SSOUR I so 780304 f 1 04 3  1 04 3  0 PURE 7 4 . 9  3 7 . 0  9 2 . 3 3 3 8 . 96 7 5 8  0 1 0 0 
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496 M I D  SEASON M I SSOU R I SO 7 80 3 04 F 1 04 3  1 04 3  0 P U R E  74 . 9  3 7 . 0  9 2 . 3 3 3 8 . 96 7 5 8  0 1 0 0 
4 9 7  M I D  SEASON M I SSOUR I so 780304 f 1 04 3  1 04 3  0 P U R E  7 4 . 9  3 1 . 0  92 . 3 3 3 8 . 96 7 58 0 1 0 0 
498 M I D  SEASON M I SSOUR I SO 780304 F 1 04 3  1 042 1 PURE 7 4 . 9  3 1 . 0  9 2 . 3 3 3 8 . 96 7 58 0 1 0 0 
499 M I D  S EASON M I SSOUR I SO 7 l& 3 3 5 8 - 1 2  N 1 3 7 7  0 1 3 7 7  P U R E  6 3 . 8  3 8 . 0  9 2 . 3 3 3 8 . 96 7 5 8  0 1 0 0 
500 M I D  S EASON M I SSOUR I SO 74 3 3 5 8 - 1 2  N 1 3 7 7  0 1 3 7 7  PUR E 6 3 . 8  3 8 . 0  9 2 . 3 3 3 8 . 9 6 7 5 8  0 1 0 0 
50 1 M I D  SEASON M I SSOUR I SO 7 4 3 3 5 8 - 1 2  N 1 3 7 7  1 1 3 1 6  PURE 6 3 . 8  3 8 . 0  9 2 . 3 3 3 8 . 9 6 7 5 8  0 1 0 0 
502 M I D  S EASON M I SSOUR I SO 7 4 3 3 5 8 - 1 2  N 1 3 7 7  0 1 3 7 7  P U R E  6 3 . 8  3 8 . 0  9 2 . 3 3 3 8 . 96 7 5 8  0 1 0 0 
503 M I D  SEASON M I SSOUR I SO 780 3 5 2  F 1 1 9 3  1 1 9 3  0 PUR E 7 8 . 8  3 3 . 0  9 2 . 3 3 3 8 . 9 6 7 5 8  0 1 0 0 
504 M I D  SEASON M I SSOUR I so 780352 f 1 1 9 3  1 1 9 3  0 PUR E 7 8 . 8  3 3 . 0  9 2 . 3 3 3 8 . 96 7 5 8  0 1 0 0 
505 M I D  S EASON M I SSOUR I SO 780 3 5 2  F 1 1 9 3  1 1 9 3  0 PURE 7 8 . 8  3 3 . 0  9 2 . 3 3 3 8 . 96 7 5 8  0 1 0 0 
506 M I D  SEASON M I SSOUR I SO 7 80 3 52 F 1 1 9 3  1 1 9 3  0 PURE 7 8 . 8  3 3 . 0  9 2 . 3 3 3 8 . 96 7 58 0 1 0 0 
507 M ! D  SEASON M I SSOUR I so 7 80 3 9 3  1 / 2 1 1 48 542 606 M I XT U R E  1 9 . 0  3 5 . 0  92 . 3 3 3 8 . 96 7 58 0 1 0 0 
508 M i D  SEASON M I SSOUR I so 780 3 9 3  1 / 2 1 1 48 5 3 2  6 1 6  M I XT U R E  79 . 0  3 5 . 0  92 . 3 3 3 8 . 96 7 5 8  0 1 0 0 
509 M I D  SEASON NE BRASKA I L  7 5 - 1 06 5  N 664 20 644 P U R E  6 3 . 4  3 6 . 2  96 . 4 9 4 1 . 2 3 1 200 0 1 1 0 
5 1 0  M I D  SEASON NE BRASKA I L  7 5 - 1 06 5  N 664 26 6 3 6  PURE 6 3 . 4  3 6 . 2  96 . 1&9 4 1 . 2 3 1 200 0 1 1 0 
5 1 1  M I D  SEASON N EBRASKA I L  7 5 - 1 06 5  N 664 1 9  6115 PURE 6 3 . 4  3 6 . 2  96 . 49 t n  . 2 3 1 200 0 1 1 0 
5 1 2  M I D  SEASON N EBRASKA I L  7 5 - 1 06 5  N 664 24 6110 P U R E  6 3 . 4  3 6 . 2  9 6 . 49 4 1 . 2 3 1 200 0 1 1 0 
5 1 3  M I D  SEASON N EBRASKA MN 80227 N 9 3 2  2 9 3 0  P U R E  7 1 . 6  3 6 . 6  96 . 49 4 1 . 2 3 1 200 0 1 1 0 
5 1 4  M I D  S EASON NE BRASKA MN 602 27 N 9 3 2  2 9 3 0  P U R E  7 1 . 6  3 6 . 6  96 . 4 9 4 1 . 2 3 1 2 00 0 1 1 0 
5 1 5  M I D  SEASON N E BRASKA MN 80227 N 9 3 2  2 9 3 0  P U R E  7 1 . 6  3 6 . 6  9 6 . 4 9 4 1 . 2 3 1 200 0 1 1 0 
5 1 6  M I D  SEASON NEBRASKA MN 80227 N 9 3 2  3 929 PUR E 7 1 . 6  3 6 . 6  9 6 . 4 9 4 1 . 2 3 1 200 0 1 1 0 
5 1 7  M I D  SE ASON N E BRASKA W I  X 3620 - 7 N 959 0 959 JiU R E  56 . 1 3 6 .  1 9 6 . 4 9  4 1 . 2 3 1 2 00 0 1 1 0 
5 1 8  M I D  SEASON N E BRASKA W I  X3620 - 7  N 959 4 9 5 5  PURE 56 . 1 3 6 . 1 9 6 . 4 9 4 1 . 2 3 1 200 0 1 1 0 
5 1 9 M I D  SEASON N E B RASKA W I  X3620- 7 N 959 2 9 5 7  PURE 5o . 1 3 6 . 1 96 . 49 4 1 . 2 3 1 200 0 1 1 0 
. 520 M I O  SEASON N EBRASKA WI X3620- 7 N 959 3 956 PUR E 56 . 1 3 6 .  1 9 6 . t& 9  4 1 . 2 3 1 200 0 1 1 0 
52 1 M I D  SEASON N EBRASKA HN 80 1 1 1  N 9 1 5  1 1  904 P U R E  60 . 2  3 5 . 2  9 6 . 49 4 1 . 2 3 1 200 0 1 1 0 
522 M I D  SEASON NE BRASKA HN 8 0 1 1 1  N 9 1 5  3 9 1 2  PURE 60 . 2  3 5 . 2  9 6 . 49 4 1 . 2 3 1 200 0 1 1 0 
5 2 3  M I D  SEASON N E BHASKA MN 8 0 1 1 1  N 9 1 5  5 9 1 0  PURE 60 . 2  3 5 . 2  96 . 11 9  4 1 . 2 3 1 200 0 1 1 0 
5211 M I D  SEASON N EBRASKA MN 80 1 1 1  N 9 1 5  1 1  904 PURE 60 . 2  3 5 . 2  96 . 4 9 4 1 . 2 3 1 200 0 1 1 0 
525 M I O  SEASON N EBRASKA HN 80 1 1 8 N 1 02 7  5 1 022 PURE 6 8 . 8  3 3 . 8  9 6 . 4 9 4 1 . 2 3 1 200 0 1 1 0 
526 H I D  SEASON N E BRASKA MN 80 1 1 8 N 1 02 7  1 5  1 0 1 2  PURE 6 8 . 8  3 3 . 8  9 6 . 49 4 1 . 2 3 1 200 0 1 1 0 
527 H I D  SEASON N EBRASKA HN 80 1 1 8 N 1 02 7  7 1 020 PUR E 68 . 8  3 3 . 8  96 . 4 9 4 1 . 2 3 1 200 0 1 1 0 
528 M I D  SEASON N E BRASKA MN 8 0 1 1 8  N 1 02 7  1 1  1 0 1 6  PUR E 68 . 8  3 3 . 8  96 . 49 4 1 . 2 3 1 200 0 1 1 0 
529 M I D  SEASON N EBRASKA W 78296 N 1 1 9 1  1 1 1 90 P U R E  42 . 8  28 . 5  9 6 . 4 9 4 1 . 2 3 1 200 0 1 1 0 
5 3 0  M I D  SEASON NEBRASKA W 78296 N 1 1 9 1  0 1 1 9 1  P U R E  4 2 . 8  28 . 5  9 6 . 49 4 1 . 2 3 1 200 0 1 1 0 
5 3 1  M I D  SEASON NEBRASKA W 78296 N 1 1 9 1  1 1 1 90 PUR E 4 2 . 8  28 . 5  9 6 . 4 9  4 1 . 2 3 1 200 0 1 1 0 
5 3 2  M I D  SEASON N E BRASKA W 78296 N 1 1 9 1  0 1 1 9 1  PURE 42 . 8  2 8 . 5  96 . 49 4 1 . 2 3 1 200 0 1 1 0 
5 3 3  M I D  SEASON N E BRASKA PA 7 96 7 - 1 1 690 f 1 06 7  1 0 5 5  1 2  PURE 69 . 6  3 3 . 6  9 6 . 49 4 1 . 2 3 1 200 0 1 1 0 
5 3 4  M I D  SEASON N E BRASKA PA 796 7 - 1 1 690 F 1 06 7  1 0 56 1 1  P U R E  6 9 . 6  3 3 . 6  9 6 . 1! 9  4 1 . 2 3 1 200 0 1 1 0 
5 3 5  M I D  SEASON N E BRASKA PA 7 9 6 7 - 1 1 690 F 1 06 7  1 059 8 P U R E  6 9 . 6  3 3 . 6  9 6 . 49 4 1 . 2 3 1 200 0 1 1 0 
5 3 6  M I D  S EASON N EBRASKA PA 796 7 - 1 1 690 F 1 06 7  1 060 7 PUR E 6 9 . 6  3·3 . 6  96 . 49 4 1 . 2 3 1 200 0 1 1 0 
5 3 7  M I D  S EASON N EBRASKA PA 7967- 1 1 75 9  f 1 1 3 5 1 1 3 5 0 PUR E 64 . 1 3 4 . 5  9 6 . 49 4 1 . 2 3 1 200 0 1 1 0 
5 3 8  M I D  SEASON NEBHASKA PA 796 7 - 1 1 759 f 1 1 3 5 1 1 3 3 2 PUR E 64 . 1 3 4 . 5  9 6 . 49 4 1 . 2 3 1 200 0 1 1 0 
5 3 9  M I D  SEASON N E BRASKA PA 7 9 6 7 - 1 1 7 59 f 1 1 3 5 1 1 3 5 0 P U R E  6 4 . 1 3 4 . 5 9 6 . 4 9 4 1 . 2 3 1 20 0  0 1 1 0 
540 M I D  SEASON N EBRASKA PA 7967- 1 1 7 59 F 1 1 3 5 1 1 3 5 0 P U R E  64 . 1 3 4 . 5  9 6 . 11 9  4 1 . 2 3 1 200 0 1 1 0 
5 11 1 M I D  SEASON N EBRASKA w 78286 f 1 1 96 1 1 96 0 P U R E  3 6 . 9  2 8 . 1 9 6 . 4 9 4 1 . 2 3 1 200 0 1 1 0 
542 H I D  SEASON N EBRASKA w 78286 f 1 1 96 1 1 9 5  1 P U R E  3 6 . 9  28 . 1 9 6 . 4 9 4 1 . 2 3 1 200 0 1 1 0 
511 3 M I D  SEASON N EBRASKA W 78286 F 1 1 96 1 1 96 0 P U R E  3 6 . 9  28 . 1  96 . 49 4 1 . 2 3 1 200 0 1 1 0 
5 11 1 1  M I D  SEASON NEBRASKA w 78286 f 1 1 9 6  1 1 96 0 PURE 3 6 . 9  2 8 . 1 96 . 49 4 1 . 2 3 1 200 0 1 1 0 
5 11 5  M I D  S EASON N EBRASKA so 780 304 f 989 985 4 P U R E  5 2 . 7  2 9 . 3  9 6 . 4 9 4 1 . 2 3 1 200 0 1 1 0 
546 M I D  SEASON NE BRASKA SO 780 304 F 989 978 1 1  P U R E  5 2 . 7  2 9 . 3  9 6 . 49 4 1 . 2 3 1 200 0 1 1 0 
5'1 7 M I D  SEASON N EBRASKA SD 780304 F 989 986 3 PURE 5 2 . 7  2 9 . 3  9 6 . 4 9  4 1 . 2 3 1 20 0  0 1 1 0 
548 M I D  SEASON N EBRASKA SD 780304 F 989 985 4 P U R E  5 2 . 7  2 9 . 3  9 6 . LI9 4 1 . 2 3 1 200 0 1 1 0 
549 M I D  SEASON N E BRASKA SO 7 4 3 3 5 8 - 1 2  N 1 09 7  1 1 09 6  P U R E  5 2 . 5  3 3 . 5  9 6 . 4 9 4 1 . 2 3 1 200 0 1 1 0 
550 M I D  S EASON NEBRASKA SO 7 4 3 3 58 - 1 2  N 1 09 7  0 1 09 7  PUR£ 5 2 . 5  3 3 . 5  9 6 . 4 9 4 1 . 2 3 1 200 0 1 1 0 
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A P P E N D I X  TABL E 1 
OAT CULT I VARS AND CHARACT E R I ST I CS T ES T E D  
OBS GRSEAS STAH VAR I E TY SH D2 5  F L  NON F L  CAT Y I E L D  T ESTWT LONG LAT All M 1  M2 T 1  1 2  
5 5 1 M I D  SEASON N E BRASKA so 7 4 3 3 5 8 - 1 2  N 1 09 7  0 1 09 7  P U R E  52 . 5  3 3 . 5  9 6 . 4 9  4 1 . 2 3 1 200 0 1 'I 0 
5 5 2  M I D  SEASON N E BRASKA SO 7 4 3 3 5 8 - 1 2  N 1 09 7  2 1 09 5  P U R E  5 2 . 5  3 3 . 5  96 . 4 9 4 1 . 2 3 1 2 00 0 1 1 0 
5 5 3  M I D  S EASON N E BRASKA so 7 8 0 3 5 2  f 866 866 0 PURE 50 . 6  3 3 . 5  96 . 4 9 4 1 . 2 3 1 200 0 1 1 0 
5 5 4  M I D  SEASON N E B RASKA SD 780 3 5 2  F 866 866 0 P U R E  50 . 6  3 3 . 5  9 6 . 49 4 1 . 2 3 1 200 0 1 1 0 
555 M I D  SEASON NE BRASKA SO 7 8 0 3 5 2  F 866 865 1 P U R E  50 . 6  3 3 . 5  96 . 4 9 4 1 . 2 3 1 200 0 1 1 0 
556 M I D  SEASON N E BRASKA SO 780 3 5 2  F 866 865 1 P U R E  50 . 6  3 3 . 5  96 . 49 4 1 . 2 3 1 200 0 1 1 0 
5 5 7  M I D  SEASON N E BRASKA so 7 8 0 3 9 3  1 / 2 9 9 3  4 2 7  5 6 6  M I XT U R E  ll 9 .  1 3 1 . 7  96 . 49 4 1 . 2 3 1 2 00 0 1 1 0 
5 5 8  M I D  S EASON N E BRASKA so 7 8 0 3 9 3  1 / 2 9 9 3  5110 4 5 3  M I XT UR E  4 9 . 1 3 1 . 7  9 6 . 4 9  4 1 . 2 3 1 2 00 0 1 1 0 
5 5 9  M I D  SEASON N EBRASKA so 7 8 0 3 9 3  1 / 2 9 9 3  5 8 1 4 1 2  M I X T U R E  L1 9 .  1 3 1 . 7  96 . 4 9 4 1 . 2 3 1 200 0 1 1 0 
560 M I D  S EASON N E BRASKA so 7 8 0 3 9 3  1 / 2 993 4 5 1  51 12  M I XTURE 1 19 . 1 3 1 . 7  9 6 . 4 9 4 1 . 2 3 1 2 00 0 1 1 0 
56 1 M I D  SEASON NEW YOR K I L  7 5 - 1 06 5  N 589 22 567 PURE 1 1 7 . 11 3 8 . 9  7 6 . 50 4 2 . 4 4 504 0 1 0 0 
562 M I D  S EASON NEW YORK I L  7 5 - 1 06 5  N 589 25 564 PUR E 1 1 7 . 4  3 8 . 9  7 6 . 50 4 2 . 11 4  504 0 1 0 0 
5 6 3  M i l>  SEASON NEW YOR K I L  7 5 - 1 06 5  N 589 26 5 6 3  PUR E 1 1 7 . 4  3 8 . 9  7 6 . 50 4 2 . 4 4 504 0 1 0 0 
5611 M I D  SEASON NEW YORK I L  7 5 - 1 06 5  N 589 2 2  5 6 7  PURE 1 1 7 . 4  3 8 . 9  7 6 . 50 4 2 . 4 4 504 0 t 0 0 
565 M I D  SEASON NEW YORK MN 80227 N 920 0 920 PURE 1 1 3 . 7  3 6 . 4  7 6 . 50 4 2 . 4 4 504 0 1 0 0 
566 M I D  SEASON N EW YORK MN 80227 N 920 2 9 1 8  P U R E  1 1 3 . 7  3 6 . 4  76 . 50 4 2 . 4 11 504 0 1 0 0 
567 M I D  SEASON NEW YOR K MN 802 2 7  N 920 0 920 P U R E  1 1 3 . 7  3 6 . 4  7 6 . 5 0  4 2 . 11 4  5 0 4  0 1 0 0 
568 M I D  SEASON N EW YOR K MN 802 2 7  N 920 3 9 1 7  P U R E  1 1 3 . 7  3 6 . 4  7 6 . 50 4 2 . 4 4  504 0 1 0 0 
569 M I D  SEASON N EW YOR K W I  X 3 620- 7 N 8 1 0  3 807 PUR E 1 3 2 . 6  3 9 . 0  7 6 . 50 4 2 . 4 4 504 0 1 0 0 
5 70 M I D  SEASON NEW YOR K W I  X 3 620 - 7  N 8 1 0  4 806 P U R E  1 3 2 . 6  39 . 0  7 6 . 50 4 2 . 4 4 504 0 1 0 0 
57 1 M I D  SEASON NEW YORK W I  X 3 6 20 - 7  N 8 1 0  4 806 P U R E  1 3 2 . 6  3 9 . 0  7 6 . 50 4 2 . 4 4 504 0 1 0 0 
5 7 2  M I D  SEASON NEW YOR K W I  X3620 - 7  N 8 1 0  2 808 P U R E  1 3 2 . 6  3 9 . 0  7 6 . 50 4 2 . 4 4  504 0 1 0 0 
5 7 3  M I D  SEASON NEW YOR K · MN 8 0 1 1 1  N 806 1 4  792 ' PURE 1 22 . 8  3 5 . 8 7 6 . 50 11 2 . 1111 504 0 1 0 0 
5 J ll M I D  SEASON NEW YOR K MN 80 1 1 1  N 806 8 7 98 PURE 1 2 2 . 8  3 5 . 8  7 6 . 50 4 2 . 4 4  5 0 4  0 1 0 0 
. 5 7 5  M I D  SEASON NEW YORK MN 8 0 1 1 1  N 806 1 5  7 9 1  PUR E 1 22 . 8  ' 3 5 . 8  7 6 . 5 0 4 2 . 4 4 504 0 1 0 0 
5 7 6 M I D  SEASON NEW YORK MN 80 1 1 1  N 806 1 1  795 PUR E 1 2 2 . 8  3 5 . 8  7 6 . 50 4 2 . 4 11 504 0 1 0 0 
5 7 1  t-1 1 D SEASON N EW YOR K  M N  80 1 1 8 N 858 7 8 5 1  P U R E  1 05 . 4  3 5 . 8  7 6 . 50 4 2 . 4 4 504 0 1 0 0 
5 7 8  M I D  SEASON NEW YORK MN 80 1 1 8 N 858 3 8 5 5  P U R E  1 0 5 . 4  3 5 . 8  7 6 . 50 4 2 . 4 4 5011 0 1 0 0 
5 7 9 M I D  SEASON NEW YOR K MN 80 1 1 8  N 8 5 8  1 2  846 PURE 1 0 5 . 4  3 5 . 8  7 6 . 50 4 2 . 4 4 504 0 1 0 0 
580 M I D  S EASON N EW YORK MN 80 1 1 8  N 858 2 8 5 6  P U R E  1 0 5 . 4  3 5 . 8  7 6 . 50 4 2 . 11 4  5 0 4  0 1 0 0 
58 1 M I D  SEASON NEW YOR K  W 78296 N 868 1 8 6 7  P U R E  1 08 . 4  3 1 . 5  7 6 . 50 4 2 . 4 4 504 0 1 0 0 
582 M I D  SEASON NEW YORK W 78296 N 868 0 868 PURE 1 08 . 4  3 1 . 5  7 6 . 50 4 2 . 4 4 504 0 1 0 0 
5 8 3  M I D  SEASON N E\ol YOR K W 78296 N 868 2 866 PURE 1 08 . 4  3 1 . 5  7 6 . 5 0  11 2 . 4 4 5 0 4  0 1 0 0 
584 M I D  SEASON NEW YOR K  W 78296 N 868 2 866 PURE 1 08 . 11 3 1 . 5  7 6 . 50 4 2 . 4 4 504 0 1 0 0 
585 M I D  SEASON N EW YOR K PA 7 96 7 - 1 1 690 f 928 9 1 9  9 PURE 1 1 8 . 9  3 7 . 6  7 6 . 5 0 4 2 . 4 4 5 0 4  0 1 0 0 
586 M I D  SEASON N EW YORK PA 7967- 1 1 690 F 928 92 1 7 P U R E  1 1 8 . 9  3 7 . 6  7 6 . 50 4 2 . 4 4 504 0 1 0 0 
587 M I D  SEASON NEW YORK PA 7 9 6 7 - 1 1 690 F 928 9 1 8  1 0  PUR E 1 1 8 . 9  3 7 . 6  7 6 . 50 4 2 . 4 4  5 0 4  0 1 0 0 
586 M I D  SEASON NEW YOR K PA 796 7 - 1 1 690 f 928 92 1 7 PURE 1 1 8 . 9 3 7 . 6  7 6 . 50 4 2 . 411 504 0 1 0 0 
589 M I D  SEASON NEW YORK PA 7 9 6 7 - 1 1 7 59 f 9 3 5  9 3 4  1 P U R E  1 06 . 8 3 3 . 5  76 . 50 4 2 . 11 4  504 0 1 0 0 
590 M I D  SEASON N EW YOR K PA 7967- 1 1 7 5 9  F 9 3 5  9 3 5  0 P U R E  1 06 . 8  3 3 . 5  7 6 . 5 0 4 2 . 4 4 504 0 1 0 0 
59 1 M I D  SEASON NEW YOR K PA 796 7 - 1 1 759 F 9 3 5  9 3 4  1 P U R E  1 06 . 8  3 3 . 5  7 6 . 50 112 . 44 504 0 1 0 0 
592 M I D  SEASON N EW YOR K PA 7967- 1 1 75 9  f 9 3 5  9 3 5  0 P U R E  1 06 . 8  3 3 . 5  7 6 . 50 4 2 . 4 ll 504 0 1 0 0 
593 M I D  SEASON NEW YOR K w 78266 f 800 800 0 P U R E  1 0 7 . 2  3 3 . 0  7 6 . 50 4 2 . 4 11 504 0 1 0 0 
594 M I D  S EASON N EW YOR K w 78286 f BOO 800 0 P U R E  1 0 7 . 2  3 3 . 0  7 6 . 50 4 2 . 114 504 0 1 0 0 
595 M I D  SEASON NEW YOR K W 78286 F 800 799 1 P U R E  1 0 7 . 2  3 3 . 0  7 6 . 50 4 2 . 4 4 504 0 1 0 0 
596 M I D  SEASON NEW YOR K W 78286 F 800 800 0 PURE 1 0 7 . 2  3 3 . 0  7 6 . 50 112 . 4 4 5011 0 1 0 0 
5 9 7  M I D  SEASON N EW YOR K  SO 7 8 0 3 04 F 729 726 3 P U R E  1 20 . 4  3 5 . 1 7 6 . 50 4 2 . 4 4 504 0 1 0 0 
598 M I D  S EASON NEW YOR K SO 780304 F 7 2 9  725 4 PUR E 1 20 . 4  3 5 .  1 7 6 . 50 4 2 . 4 4  5 0 4  0 1 0 0 
599 M I D  SEASON N EW YOR K SO 780 304 F 729 720 9 P U R E  1 20 . 4  3 5 . 1 7 6 . 50 4 2 . 4 4  504 0 1 0 0 
600 M I D  SEASON N EW YORK SO 7803011 F 729 726 3 P U R E  1 20 . 4  3 5 . 1  7 6 . 50 4 2 . 4 4 5 0 4  0 1 0 0 
60 1 M I D  SEASON N EW YORK SO 7 4 3 3 5 8 - 1 2  N 8 30 1 829 PURE 1 08 . 0  3 6 . 6  7 6 . 50 4 2 . 4 4  504 0 1 0 0 
602 M I D  SEASON NEW YORK SO 7 4 3 3 5 8 - 1 2  N 8 3 0 0 8 3 0  PUR E  1 08 . 0  3 6 . 6  7 6 . 50 4 2 . 4 4 504 0 1 0 0 
603 M I D  S EASON NEW YOR K SO 7 4 3 3 5 8 - 1 2  N 8 3 0 2 8 2 8  P U R E  1 08 . 0  3 6 . 6  7 6 . 50 4 2 . 4 11 504 0 1 0 0 
6011 M I D  SEASON NEW YORK SO 7 11 3 3 58 - 1 2  N 8 3 0 1 8 29 P U R E  1 08 . 0  3 6 . 6  7 6 . 50 4 2 . 4 4 504 0 1 0 0 
605 M I D  S EASON N EW YORK SO 7 8 0 3 5 2  F 8 2 4  8 2 3  1 PURE 1 0 3 . 3 3 3 . 2  7 6 . 5 0  4 2 . 44 5 0 4  0 1 0 0 
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OAT C U L T I VARS AND CHARACT ER I ST I CS T ES T E D  
OBS GRSEAS S T A T E  VAR I E TY S E E D25 FL  NON F L  C A T  Y I E LD T ES T W T  LONG LAT A L T  M 1 H2 T 1  T2 
606 H I D  S EASON N EW YOR K SO 7 8 0 3 5 2  F 824 8 2 1  3 PUR E 1 0 3 . 3  3 3 . 2  76 . 5  4 2 . 4 4 504 0 1 0 0 
607 M I D  S EASON N EW YOR K  so 7 8 0 3 5 2  f 824 824 0 PURE 1 0 3 . 3  3 3 . 2  76 . 5  4 2 . 44 504 0 1 0 0 
608 M I D  SEASON N EW YORK SO 7 8 0 3 5 2  F 8211 8 2 1  3 PURE 1 0 3 . 3  3 3 . 2  7 6 . 5  4 2 . 44 5 0 4  0 1 0 0 
609 M I D  SEASON NEW YORK so 780 3 9 3  1 / 2 8 5 11 4 3 3  4 2 1  M I XT U R E  . 1 2 3 . 2  3 5 . 2  7 6 . 5  4 2 . 4 4 504 0 1 0 0 
6 1 0  M I D  SEASON NEW YORK so 7 8 0 3 9 3  1 / 2 854 1.0 7  4 4 7  M I XT U R E  1 2 3 . 2  3 5 . 2  7 6 . 5  4 2 . 4 4 504 0 1 0 0 
6 1 1 M I D  SEASON N EW YORK so 780393 1 / 2 654 442 4 1 2  M I XT UR E  1 2 3 . 2  3 5 . 2  7 6 . 5  112 . 4 4 5 0 4  0 1 0 0 
6 1 2  M I D  S EASON NORT H  DAKOTA I L  7 5 - 1 065 N 622 6 6 1 6  PUR E  9 1 . 6  3 9 . 7  9 6 . 6  4 6 . 88 900 0 0 1 0 
6 1 3  M I D  S EASON NOR T H  DAKOTA I L  7 5 - 1 06 5  N 622 5 6 1 7  PURE 9 1 . 6  3 9 . 7  9 6 . 6  4 6 . 8 8  900 0 0 1 0 
6 1 4  M I D  SEASON NORTH DAKO T A  I L  7 5 - 1 065 N 622 6 6 1 6  PURE 9 1 . 6  3 9 . 7  9 6 . 8  4 6 . 88 900 0 0 1 0 
6 1 5  M I D  S EASON NOR T H  DAKOTA I L  7 5 - 1 06 5  N 622 6 6 1 4  PURE 9 1 . 6  3 9 . 7  9 6 . 8  4 6 . 88 900 0 0 1 0 
6 1 6 M I D  SEASON NOR T H  DAKOTA MN 80227 N 881•  2 882 PURE 1 1 6 .  3 3 8 . 9  9 6 . 8  4 6 . 88 900 0 0 1 0 
6 1 7  M I O  S EASON NORT H  DAKOTA MN 80227 N 8811 5 8 7 9  PURE 1 1 6 . 3 3 8 . 9  9 6 . 8  4 6 . 8 8 900 0 0 1 0 
6 1 8  M I D  SEASON NOR T H  DAKOTA MN 80227 N 684 3 8 6 1 PUR E  1 1 6 . 3  3 8 . 9  9 6 . 8  4 6 . 8 6 900 0 0 1 0 
6 1 9 M I D  SEASON NOR T H  DAKOTA MN 80227 N 8811 3 8 8 1  PURE 1 1 6 . 3  3 8 . 9  9 6 . 8  4 6 . 8 8  9 0 0  0 0 1 0 
620 M I D  SEASON NOR T H  DAKO T A  W I  X 3 6 20 - 7  N 796 0 796 PUR E  9 7 . 4  3 8 . 6  9 6 . 8  4 6 . 8 6 900 0 0 1 0 
62 1 M I D  S EASON NOR T H  DAKOTA WI  X3620-7 N 7 96 2 794 PURE 9 7 . 4  3 8 . 6  96 . 8  4 6 . 88 900 0 0 1 0 
622 M I D  SEASON NOHT H  DAKOTA W I  X3620 - 7  N 796 1 795 PURE 9 7 . 4  3 8 . 6  9 6 . 8  4 6 . 8 8  9 0 0  0 0 1 0 
6 2 3  M I D  SEASON NOR Til DAKOTA WI  X3620-7 N 796 0 7 96 PUR E 9 7 . 4  3 8 . 6  9 6 . 8  4 6 . 88 900 0 0 1 0 
6211 M I D  SEASON NOR T H  DAKOTA MN 801 1 1  N 807 9 7 98 PURE 1 29 . 8  36 . 7  9 6 . 8  4 6 . 6 8 900 0 0 1 0 
6 2 5  M I D  SEASON NOR T H  DAKOTA MN 80 1 1 1  N 601 7 800 PURE 1 29 . 8  3 6 . 7  96 . 8  4 6 . 8 8 900 0 0 1 0 
626 M I D  SEASON NOR T H  DAKOTA MN 8 0 1 1 1  N 601 9 7 9 8  PURE 1 29 . 8  3 6 . 7  96 . 8  4 6 . 8 8  9 0 0  0 0 1 0 
627 M I D  SEASON NOR T H  DAKOTA MN 80 1 1 1  N 601 20 787 PURE 1 29 . 8  3 6 . 7  9 6 . 8  4 6 . 88 900 0 0 1 0 
628 M I D  SEASON NOR T H  DAKOTA MN 8 0 1 1 8  N 8 11 0  4 '8 3 6  PURE 1 06 . 0  36 . 5  9 6 . 8  116 . 8 8 900 0 0 1 0 
629 M I D  SEASON NOR TH DAKO T A  M N  8 0 1 1 8  N 840 7 8 3 3  PURE 1 06 . 0  3 6 . 5  9 6 . 6  4 6 . 8 8  9 0 0  0 0 1 0 
'6 30 M I D  SEASON NOR T H  DAKOTA MN 80 1 1 8  N 8 11 0  3 8 3 7  PUR E 1 06 . 0  3 6 . 5  9 6 . 8  4 6 . 88 900 0 0 1 0 
6 3 1 M I D  SEASON NOR T H  OAKOTA MN 8 0 1 1 8  N 840 8 8 3 2  PURE 1 06 . 0  3 6 . 5  96 . 8  4 6 . 8 8 900 0 0 1 0 
6 3 2  M I D  SEASON NOR Tit  DAKO TA W 78296 N 69 1 0 6 9 1  PURE 1 22 . 0  3 8 . 7  96 . 8  11 6 . 88 900 0 0 1 0 
6 3 3  M I D  SEASON NOR T H  DAKOTA W 78296 N 6 9 1  0 6 9 1  PUR E 1 22 . 0  3 8 . 7  9 6 . 8  4 6 . 8 8 900 0 0 1 0 
6 3 11 M I D  SEASON NOR T H  DAKOTA W 78296 N 69 1 0 6 9 1  PURE 1 22 . 0  3 6 . 7  9 6 . 8  11 6 . 88 900 0 0 1 0 
6 3 5  M I D  SEASON NOR T I I  DAKO T A  W 78296 N 6 9 1  0 6 9 1 PURE 1 2 2 . 0  3 8 . 7  9 6 . 8  4 6 . 8 8 900 0 0 1 0 
6 3 6  M I D  SEASON NOR HI OAKOT A PA 796 7 - 1 1 690 F 9 5 7  9 50 7 PURE 1 0 4 . 7  3 7 . 6  9 6 . 8  11 6 . 8 8 900 0 0 1 0 
6 3 7  M I D  S E ASON NOR T H  DAKOTA PA 796 7 - 1 1 690 F 957 950 1 PURE 1 04 . 7  3 7 . 6  9 6 . 8  4 6 . 66 900 0 0 1 0 
6 3 8  M I D  SEASON NOR T H  DAKO T A  P A  7 9 6 7 - 1 1 690 f 9 5 7  9 5 0  7 PURE 1 04 . 7 3 7 . 8  96 . 6  11 6 . 6 6 900 0 0 1 0 
6 3 9  M I D  SEASON NOR T H  DAKOTA PA 7 9 6 7 - 1 1 6 90 f 957 91t 9  8 PUR E 1 04 . 7 3 7 . 8  96 . 6  11 6 . 8 8 900 0 0 1 0 
640 M I D  SEASON NORT H  DAKOTA PA 7 9 6 7 - 1 1 759 F 9511 9 5 1 3 PURE 1 00 . 0  3 6 . 9  9 6 . 8  4 6 . 6 8  9 0 0  0 0 1 0 
64 1 M I D  SEASON NOR T H  DAKOTA PA 796 7- 1 1 75 9  f 9 5 11 952 2 PURE 1 00 . 0  3 6 . 9  96 . 8  116 . 88 900 0 0 1 0 
6 4 2  H I D  SEASON NOR T H  DAKO T A  PA 796 7- 1 17 59 F 954 9 5 11 0 PUR E  1 00 . 0  3 6 . 9  9 6 . 8  4 6 . 6 8 900 0 0 1 0 
6 11 3  M I D  SEASON NOR T H  DAKOTA PA 7 9 6 7 - 1 1 75 9  f 954 950 4 P U R E  1 00 . 0  3 6 . 9  96 . 6  4 6 . 8 8 900 0 0 1 0 
6114 M I D  SEASON NOR T H  DAKOT A w 78286 f 6 7 5  6 7 5  0 PURE 1 21L 9 3 9 . 7  96 . 8  11 6 . 88 900 0 0 1 0 
645 M I D  SEASON NORTII DAKOTA W 78286 F 6 7 5 6 7 5  0 PURE 1 24 . 9  3 9 . 7  96 . 8  4 6 . 6 6 900 0 0 1 0 
646 M I D  SEASON NOR T H  DAKOTA w 78286 f 6 7 5  6 7 5  0 PUR E 1 24 . 9  3 9 . 7  96 . 8  4 6 . 86 900 0 0 1 0 
611 7 M I D  SEASON NOR T H  DAKOTA W 76266 F 6 7 5  6 7 5  0 PURE 1 24 . 9  3 9 . 7  9 6 . 6  4 6 . 88 900 0 0 1 0 
6 11 8  M I D  SEASON NOR T H  DAKO I A  s o  780 304 f 725 725 0 PURE 1 00 . 9 3 9 . 9  9 6 . 8  ' 4 6 . 8 8 900 0 0 1 0 
649 M I D  SEASON NOR T H  DAKOTA so 780 304 f 725 725 0 PUR E  1 00 . 9  3 9 . 9  9 6 . 8  4 6 . 88 900 0 0 1 0 
650 M I D  SEASON NOR T H  DAKOTA so 780 304 f 725 725 0 PUR E 1 00 . 9  3 9 . 9  96 . 8  4 6 . 6 8  9 0 0  0 0 1 0 
6 5 1  M I D  S EASON NOR T H  DAKOTA so 780 304 f 7 2 5  7 2 5  0 PUR E 1 00 . 9  3 9 . 9  9 6 . 8  4 6 . 66 900 0 0 1 0 
652 M I D  S EASON NOR T H  DAKOTA SO 711 3 3 5 6 - 1 2  N 805 7 798 PUR E 1 0 3 . 8  4 2 . 2  96 . 8  4 6 . 8 6 900 0 0 1 0 
6 5 3  M I D  SEASON NOR T H  DAKOTA SO 7 4 3 3 58 - 1 2  N 805 1 804 PURE 1 0 3 . 8  4 2 . 2  96 . 8  4 6 . 88 900 0 0 1 0 
654 M I D  S EASON NORT H  DAKO TA SO 7 4 3 3 56 - 1 2  N 805 0 605 PURE 1 0 3 . 8  4 2 . 2  9 6 . 8  4 6 . 8 6  900 0 0 1 0 
655 M I D  S EASON NOR T H  DAKOTA SO 7 4 3 358- 1 2  N 805 4 80 1 PUR E 1 0 3 . 8  4 2 . 2  9 6 . 8  4 6 . 88 900 0 0 1 0 
656 M I D  S EASON NOH Tii DAKOTA so 780 3 5 2  f 1 7 7  7 1 7  0 P U R E  1 1 0 . 4  3 9 . 2  96 . 8  4 6 . 6 6  900 0 0 1 0 
6 5 7  M I D  SEASON NOR T H  DAKOTA SO 7 8 0 3 5 2  F 7 1 1  7 1 5  2 PURE 1 1 0 . 4  3 9 . 2  96 . 8  4 6 . 88 900 0 0 1 0 
658 M I D  SEASON NOR T H  DAK O T A  SO 7 6 0 3 5 2  F 7 1 7  7 7 5  � PUR E 1 1 0 . 4  3 9 . 2  9 6 . 8  4 6 . 8 6  9 0 0  0 0 1 0 
659 M I D  S EASON NOH HI DAKOTA so 7 60 3 52 f 1 7 7  7 7 1  0 PURE 1 1 0 . 4  3 9 . 2  9 6 . 8  4 6 . 6 8  900 0 0 1 0 
660 H I D  SEASON NORT H  DAKOTA so 780393 1 /2 865 467 3 78 M I X T U R E  1 09 . 0  3 9 . 9  9 6 . 8  4 6 . 88 900 0 0 1 0 
w 
......... 
A P P E ND I X  T A B L E  1 
OAT CULT I VARS AND CHARACTE� I S T I CS T E S T E D  
OBS GRSEAS S T A T E  VAR I £ T Y  SHD2 5  F L  NON F L  CAT Y l  E L O  H STWT LONG LAT ALT M 1 M2 T 1 T 2 
66 1 M I D  SEASON NORT H  DAKO T A  so 7 60 3 9 3  1 /2 665 506 3 5 7  M I XT U R E  1 09 . 0  3 9 . 9  9 6 . 80 4 6 . 88 900 0 0 1 0 
662 M I D  SEASON NOR T I I  DAKO T A  so 780 3 9 3  1 / 2 865 450 4 1 5  M I XT U R E  1 09 . 0  3 9 . 9  9 6 . 60 46 . 8 6 900 0 0 1 0 
663 M I D  SEASON NORT H  DAKOTA so 780 3 9 3  1 / 2 865 3 9 3  4 7 2  M I XT UR E  1 09 . 0  3 9 . 9  9 6 . 80 4 6 . 88 900 0 0 1 0 
6611 M I D  SEASON O T T AWA I L  7 5 - 1 065 N 6 7 7  1 4  6 6 3  PUR E  8 5 . 9  4 1 . 2  7 5 . 70 4 5 . 4 2 264 0 0 1 0 
665 M I D  SEASON OT T AWA I L  7 5 - 1 065 N 6 7 7  2 9  6 4 8  P U R E  6 5 . 9  4 1 . 2  7 5 . 7 0  4 5 . 4 2 2 8 11 0 0 1 0 
666 M I D  SEASON O T TAWA I L  7 5 - 1 065 N 6 7 7 1 8  659 PURE 85 . 9  4 1 . 2  7 5 . 70 4 5 . 4 2 2 6 4  0 0 1 0 
667 M I D  S EASON O T T AWA I L  7 5 - 1 06 5  N 6 7 7  1 7  660 PURE 6 5 . 9  4 1 . 2  7 5 . 7 0 4 5 . 4 2 2 8 4  0 0 1 0 
668 M I D  SEASON O T TAWA MN 802 2 7  N 9 1 1 2 909 PURE 1 00 .  1 40 . 0  7 5 . 7 0  4 5 . 11 2  2 6 4  0 0 1 0 
669 M I D  SEASON O T T AWA MN 60227 N 9 1 1 0 9 1 1 PURE 1 00 .  1 110 . 0  7 5 . 70 45 . 4 2 2 8 4  0 0 1 0 
670 M I D  S EASON OT TAWA MN 60227 N 9 1 1 2 909 PURE 1 00 .  1 40 . 0  7 5 . 7 0  4 5 . 4 2 2 8 4  0 0 1 0 
67 1 M I D  SEASON O TT AWA MN 60227 N 9 1 1 5 906 P U R E  1 00 . 1 L10 . 0  7 5 . 7 0  4 5 . 4 2 2 8 4  0 0 1 0 
6 7 2  M I D  SEASON O T TAWA W I  X3620 - 7  N 9 1 7  3 9 1 4  PURE 1 00 . 0  3 9 . 2  7 5 . 70 4 5 . 4 2 284 0 0 1 0 
6 7 3 M I D  S EASON O T T AWA W I  X3620 - 7  N 9 1 7  9 906 P U R E  1 00 . 0  3 9 . 2  7 5 . 70 4 5 . 4 2  2 6 4  0 0 1 0 
6 7 11 M I D  SEASON OT TAWA W I  X 3 6 2 0 - 7  N 9 1 7  4 9 1 3  PURE 1 00 . 0  3 9 . 2  7 5 . 70 4 5 . 42 2 8 11 0 0 1 0 
6 7 5  M I D  S EASON O T T AWA W I  X 3620 - 7  N 9 1 7  6 9 1 1 PURE 1 00 . 0  3 9 . 2  7 5 . 7 0  4 5 . 4 2 2 6 4  0 0 1 0 
6 76 M I D  S EASON O T T AWA MN 60 1 1 1  N 920 1 9 1 9  PURE 1 0 1 . 1 3 7 . 3  7 5 . 7 0 4 5 . 4 2 2 8 4  0 0 1 0 
6 7 7  M I D  S EASON O T T AWA MN 80 1 1 1  N 920 1 4  906 PURE 1 0 1 . 1 3 7 . 3 7 5 . 7 0  4 5 . 4 2 2 8 4  0 0 1 0 
6 7 8 M I U  SEASON O T TAWA MN 60 1 1 1  N 920 1 0  9 1 0  PUR E 1 0 1 . 1 3 7 . 3  7 5 . 70 11 5 . 4 2 2 6 4  0 0 1 0 
6 7 9  M I D  SEASON O T T AWA MN 80 1 1 1  N 920 1 5  905 PURE 1 0 1 . 1 3 7 . 3 7 5 . 7 0  4 5 . 11 2  2 6 4  0 0 1 0 
680 M I D  SEASON O T TAWA MN 8 0 1 1 8  N 905 1 904 P U R E  7 9 . 7  3 6 . 5  7 5 . 70 4 5 . 11 2  2 8 4  0 0 1 0 
68 1 M I D  SEASON O T TAWA MN 8 0 1 1 8  N 905 0 905 PURE 7 9 . 7 3 6 . 5  7 5 . 70 11 5 . 4 2 2 8 4  0 0 1 0 
682 M I D  SEASON OT TAWA MN 80 1 1 8  N 905 2 903 PURE 79 . 7  3 6 . 5  7 5 . 70 4 5 . 11 2  28LI 0 0 1 0 
6 8 3  M I D  SEASON O T T AWA MN 60 1 1 8  N 905 1 904 PURE 7 9 . 7  3 6 . 5  7 5 . 70 4 5 . 11 2  2 8 4  0 0 1 0 
684 M I D  SEASON O T TAWA W 78296 N 8 3 11 2 6 3 2  PURE 1 0 7 . 7  3 9 . 6  7 5 . 7 0 11 5 . 11 2 2 6 4  0 0 1 0 
685 M I D  SEASON O T T AWA W 78296 N 8 3 4  0 8 3 4  PUR£ 1 0 7 . 7  3 9 . 6  7 5 . 70 4 5 . 4 2 2 8 4  0 0 1 0 
686 M I D  SEASON O T TAWA W 78296 N 8 3 4  1 8 3 3  PURE 1 0 7 . 7  3 9 . 6  7 5 . 7 0  4 5 . 11 2  2 8 11 0 0 1 0 
687 M I D  SEASON O T T AWA W 76296 N 8 3 4  1 6 3 3  PURE 1 0 7 . 7  3 9 . 6  7 5 . 70 4 5 . 4 2 2 8 4  0 0 1 0 
688 M I D  S EASON O T T AWA PA 796 7 - 1 1 690 f 985 982 3 PUR E 9 2 . 3  40 . 4  7 5 . 7 0  4 5 . 4 2 2 8 11 0 0 1 0 
689 M I O  SEASON O T T AWA PA 7 9 6 7 - 1 1 690 F 985 98 1 4 PURE 9 2 . 3  40 . 4  7 5 . 7 0  1t 5 .  4 2  2 8 4  0 0 1 0 
690 M I D  SEASON O T T AWA PA 796 7 - 1 1 690 F 985 9 6 3  2 PUR£ 9 2 . 3  40 . 4  7 5 . 7 0  11 5 . 11 2 264 0 0 1 0 
69 1 M I D  SEASON O T TAWA PA 796 7 - 1 1 690 F 985 960 5 PURE 92 . 3  40 . 4  7 5 . 70 4 5 . 4 2 2 8 4  0 0 1 0 
692 M I D  SEASON O T T AWA PA 796 7 - 1 1 7 59 F 99 1 989 2 PUR E 9 1 . 0  3 9 . 2  7 5 . 70 11 5 . 4 2 2 6 4  0 0 1 0 
6 9 3  M I D  S EASON O T T AWA PA 796 7 - 1 1 7 59 f 99 1 99 1 0 PUR E 9 1 . 0  3 9 . 2  7 5 . 70 4 5 . 4 2 264 0 0 1 0 
694 M I D  SEASON O TT AWA PA 796 7 - 1 1 7 59 F 9 9 1  9 9 1  0 PURE 9 1 . 0  3 9 . 2  7 5 . 70 lt 5 . 112 284 0 o ·  1 0 
695 M I D  SEASON O TT AWA PA 7 9 6 7 - 1 1 75 9  F 99 1 990 1 PUR E 9 1 . 0  3 9 . 2  7 5 . 70 4 5 . 4 2 2 6 4  0 0 1 0 
696 M I D  SEASON O T TAWA W 76286 F 7 7 1  7 1 1  0 P U R E  1 1 8 .  It 3 9 . 2  7 5 . 70 4 5 . 11 2  2 8 11 0 0 1 0 
69 7 M I D  S EASON OT TAWA W 78266 F 7 7 1  7 7 1  0 PURE 1 1 8 . 4  3 9 . 2  7 5 . 7 0  4 5 . 11 2  284 0 0 1 0 
696 M I D  SEASON O T TAWA w 78286 F 7 1 1 7 7 1  0 PURE 1 1 8 . 4  3 9 . 2  7 5 . 70 4 5 . 42 284 0 0 1 0 
699 M I D  SEASON OTTAWA W 78286 F 7 7 1  7 7 1  0 PURE 1 1 8 . 4  3 9 . 2  7 5 . 7 0  4 5 . 4 2 2 8 4  0 0 1 0 
700 M I D  SEASON OT TAWA SO 760 3 04 F 725 7 2 3  2 PURE 1 05 . 5 40 . 0  7 5 . 70 4 5 . 4 2 2 8 4  0 0 1 0 
70 1 M I D  S EASON O T T AWA SO 760 3 04 F 725 723 2 PUR E 1 05 . 5  40 . 0  7 5 . 70 lt 5 . 4 2 2 6 '• 0 0 1 0 
702 M I D  SEASON O T T AWA SO 780 3 04 F 725 722 3 PURE 1 05 . 5  40 . 0  7 5 . 7 0  4 5 . 4 2 284 0 0 1 0 
70 3 M I D  SEASON OT TAWA SO 780304 F 725 724 1 PUR E 1 0 5 . 5  40 . 0  7 5 . 70 4 5 . 4 2 2 8 4  0 0 1 0 
7011 M I D  SEASON O T T AWA SO 711 3 3 58 - 1 2  N 882 0 862 PURE 7 6 . 3  42 . 0 · 7 5 . 70 4 5 . 42 2 8 4  0 0 1 0 
705 M I D  SEASON O TT AWA SO 74 3 3 58 - 1 2  N 882 0 882 PURE 78 . 3  4 2 . 0  7 5 . 70 4 5 . 42 28lJ 0 0 1 0 
706 M I D  S EASON O TT AWA SD 74 3 3 56 - 1 2  N 682 0 882 PURE 7 8 . 3  42 . 0  7 5 . 7 0  4 5 . Lt 2 2 6 11 0 0 1 0 
707 M I D  S EASON O T TAWA SD 7 4 3 3 5 8 - 1 2  N 882 0 882 PUR E  78 . 3  42 . 0  7 5 . 70 4 5 . 4 2 284 0 0 1 0 
' 708 M I D  SEASON O T TAWA SO 7 8 0 3 5 2  F 8 1 7  8 1 5  2 PU R E  98 . 9  40 . 4  7 5 . 70 4 5 . 4 2 284 0 0 1 0 
709 H I D  SEASON O T T AWA SO 780 3 52 F 8 1 7  8 1 3  4 PURE 98 . 9  40 . 4  7 5 . 70 4 5 . 11 2  2 6 4  0 0 1 0 
7 1 0  M I D  S EASON O TT AWA SO 760 3 5 2  F 8 1 7  8 1 6  1 PURE 98 . 9  40 . 4  7 5 . 70 4 5 . 42 284 0 0 1 0 
7 1 1  M I D  SEASON O TT AWA SO 780 3 5 2 F 8 1 1  8 1 7  0 P U R E  9 8 . 9  40 . 4  7 5 . 70 4 5 . 4 2 2 8 4  0 0 1 0 
7 1 2  M I D  SEASON O T T AWA so 780 3 9 3  1 / 2 880 4 7 9  40 1 M I X T UR E 1 0 3 . 9  40 . 4  7 5 . 70 4 5 . 4 2 2 8 4  0 0 1 0 
7 1 3  M I D  SEASON O T T AWA so 780 3 9 3  1 / 2 880 4 4 1  4 3 9  M I XT UR E  1 0 3 . 9  4 0 . 4  75 . 7 0 4 5 . 4 2 2 8 4  0 0 1 0 
7 1 4  M I D  S EASON O T l AWA so 780 3 9 3  1 / 2 660 480 400 M I XT UR E  1 0 3 . 9  40 . 4  7 5 . 7 0  4 5 . 4 2 284 0 0 1 0 
7 1 5  M I D  SEASON PENNSYLVAN I A  I L  7 5 - 1 065 N 627 32 5 9 5  PU R E  1 02 . 6  3 4 . 6  7 7 . 8 7  4 0 . 79 1 1 5 4  1 0 1 0 
w 
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7 1 6  M I D  SEASON PENNSY LVAN I A  I L  7 5 - 1 06 5  N 6 2 7  2 2  6 0 5  PURE 1 0 2 . 6  3 4 . 6  7 7 . 8 7 4 0 . 7 9  1 1 54 1 0 1 0 
7 1 7  M I D  SEASON PENNSY LVAN I A  I L  7 5 - 1 06 5  N 627 2 3  604 PURE 1 02 . 6  3 4 . 6  7 7 . 8 7 4 0 . 1 9  1 1 54 1 0 1 0 
7 1 8  M I O  SEASON P E N N SY LVAN I A  I L  7 5 - 1 06 5  N 6 2 7  3 0  5 9 7  PURE 1 02 . 6  3 4 . 6  7 7 . 8 7 4 0 . 79 1 1 5 4 1 0 1 0 
7 1 9  M I D  S EASON PENN SYLVAN I A  M N  8022 7 N 8 1t4 5 8 3 9  PURE 9 2 . 1  3 4 . 5  7 7 . 8 7 4 0 . 7 9 1 1 54 1 0 1 0 
720 M I D  SEASON PENNSYLVAN I A  MN 8022 7 N 8 4 4  8 8 3 6  PURE 9 2 . 1 3 1L 5 7 7 . 8 7 40 . 7 9  1 1 5 4  1 0 1 0 
72 1 M I D  SEASON PENNSYLVAN I A  MN 8022 7 N 8 1t 4  6 8 3 8  PURE 92 . 1  3 4 . 5  7 7 . 8 7 4 0 . 7 9 1 1 5ll 1 0 1 0 
722 M I D  S EASON PENNSYLVAN I A  MN 802 2 7  N 84'• 8 8 3 6  PURE 92 . 1  3 11 . 5  7 7 . 8 7 4 0 . 7 9 1 1 5 4  1 0 1 0 
7 2 3  M I D  SEASON PENN SYLVAN I A  W I  X 3 6 2 0 - 7  N 7 8 4  2 7 8 2  P U R E  1 2 7 . 5  3 6 . 3  7 7 . 8 7 laO . 7 9  1 1 5 4  1 0 1 0 
72La M I D  S EASON PENNSY LVAN I A  W I  X 3 6 2 0 - 7  N 784 6 7 7 8  P U R E  1 2 7 . 5  3 6 . 3  7 7 . 8 7 4 0 . 7 9 1 1 54 1 0 1 0 
725 M I D  SEASON PEN NSYLVAN I A  W I  X 3 6 20 - 7  N 784 1 7 8 3  P U R E  1 2 7 . 5  3 6 . 3 7 7 . 8 7 40 . 7 9 1 1 5 4  1 0 1 0 
7 26 M I D  SEASON PENNSYLVAN I A  W I  X 3 6 20- 7 N 784 2 782 PUR E 1 2 7 . 5  3 6 . 3  7 7 . 8 7  4 0 . 7 9  1 1 5 4 1 0 1 0 
7 2 7  M I D  SEASON PENN SYLVAN I A  M N  80 1 1 1  N 807 3 804 PUR E 1 24 . 4  3 4 . 1 7 7 . 6 7 4 0 . 7 9  1 1 5 4  1 0 1 0 
728 M I D  SEASON PENNSYLVAN I A  MN 80 1 1 1  N 807 4 8 0 3  P U R E  1 2 4 . 4  3 4 .  1 7 7 . 8 7 4 0 . 7 9  1 1 5 4  1 0 1 0 
7 2 9  M I D  SEASON PENNSYLVAN I A  M N  8 0 1 1 1  N 807 6 8 0 1  PURE 1 2 4 . 4  3 4 . 1 7 7 . 8 7 40 . 7 9 1 1 5 4 1 0 1 0 
7 3 0 M I D  S EASON PENNSY LVAN I A  MN 60 1 1 1  N 807 0 807 PURE 1 24 . 4  3 4 . 1 7 7 . 8 7 4 0 . 7 9  1 1 54 1 0 1 0 
7 3 1  M I O  S EASON PENNSYLVAN I A  MN 80 1 1 8  N 8 2 3  2 8 2 1  PURE 1 06 . 5  3 3 . 7  7 7 . 6 7 1 10 . 79 1 1 5 4  1 0 1 0 
7 3 2  M I D  SEASON PENN SYLVAN I A  M N  80 1 1 8  N 8 2 3  8 8 1 5  PURE 1 06 . 5  3 3 . 7  7 7 . 8 7 40 . 7 9 1 1 5 4  1 0 1 0 
7 3 3  M I D  S EASON P E N N SYLVAN I A  M N  80 1 1 8 N 8 2 3  4 8 1 9  PURE 1 06 . 5  3 3 . 7 7 7 . 8 7 110 . 7 9 1 1 5 1t 1 0 1 0 
7 3 4 M I D  SEASON PENN SYLVAN I A  MN 80 1 1 8  N 8 2 3  8 8 1 5  PUR E 1 06 . 5  3 3 . 7 7 7 . 8 7 4 0 . 7 9  1 1 5 4  1 0 1 0 
7 3 5  M I D  SEASON P E N N SY LVAN I A  W 76296 N 806 1 805 PUR E  1 0 5 . 4  3 0 . 4  7 7 . 8 7  4 0 . 7 9 1 1 54 1 0 1 0 
7 3 6 M I D  SEASON P E N N SY LVAN I A  W 7 8 2 9 6  N 806 2 804 PURE 1 0 5 . 4  3 0 . 4  7 7 . 8 7 11 0 . 7 9 1 1 5 4  1 0 1 0 
7 3 7  M I D  SEASON PENNSYLVAN I A  W 78296 N 806 3 8 0 3  PURE 1 0 5 . 4  3 0 . It 7 7 . 8 7 4 0 . 7 9  1 1 54 1 0 1 0 
7 3 8 M I D  S EASON P E NNSY LVAN I A  W 78296 N 806 3 8 0 3  P U R E  1 0 5 . 4  3 0 . 4 7 7 . 8 7  4 0 . 79 1 1 54 1 0 1 0 
7 3 9 M I D  SEASON PENNSYLVAN I A  PA 796 7 - 1 1 690 f 974 965 9 PUR E 1 0 1 . 1 3 4 . 5  7 7 . 8 7 4 0 . 7 9 1 1 5 4  1 0 1 0 
7lfl) M I D  SEASON P E NNSYLVAN I A  PA 7 9 6 7 - 1 1 690 F 9 7 4 969 5 PUR E  1 0 1 .  1 3 4 . 5  7 7 . 8 7 4 0 . 7 9  1 1 5 4  1 0 1 0 
74 1 M I D  SEASON PENNSYLVAN I A  PA 7 9 6 7 - 1 1 690 F 9 7 4 964 1 0  PURE 1 0 1 . 1 3 4 . 5  7 7 . 8 7 4 0 . 7 9 1 1 54 1 0 1 0 
7112 M I D  SEASON PENNSYLVAN I A  PA 796 7 - 1 1 6 90 F 9 7 4  9 7 2  2 PUR E 1 0 1 . 1 3 4 . 5  7 7 . 8 7 4 0 . 7 9 1 1 5 4  1 0 1 0 
7lt 3  M I D  SEASON PENNSYLVAN I A  PA 796 7 - 1 1 7 59 F 992 990 2 PURE 9 7 . 0  3 3 .  1 7 7 . 8 7  40 . 7 9 1 1 5 4  1 0 1 0 
7114 M I D  SEASON PENNSY L VAN I A  PA 796 7 - 1 1 759 F 992 9 8 3  9 PUR E 9 7 . 0  3 3 . 1 1 7 . 8 7  IJ 0 . 7 9 1 1 5 4  1 0 1 0 
7 4 5  M I D  SEASON PENN SYLVAN I A  PA 796 7 - 1 1 759 F 992 985 7 PURE 9 7 . 0  3 3 .  1 7 7 . 8 7 4 0 . 7 9  1 1 54 1 0 1 0 
746 M I D  S EASON PENNSYLVAN I A  PA 796 7 - 1 1 759 F 992 99 1 1 PUR E 9 7 . 0  3 3 . 1 7 7 . 8 7 It O .  7 9  1 1 5 4  1 0 1 0 
7 4 7  M I D  SEASON P E N N SYLVAN I A  W 78286 F 7 7 4 7 7 4  0 PURE 1 1 0 . 8  3 3 . 2  7 7 . 8 7 40 . 7 9 1 1 5 4  1 0 1 0 
746 M I D  SEASON PENNSYLVAN I A  W 78286 F 771J 7 7 3  1 PUR E 1 1 0 . 8  3 3 . 2  1 7 . 8 7 '-1 0 . 7 9 1 1 511 1 0 1 0 
7119 M I D  SEASON PENN SYLVAN I A  W 78286 F 7 7 1l 7 7 4  0 PU R E  1 1 0 . 6  3 3 . 2  7 7 . 8 7 4 0 . 79 1 1 54 1 0 1 0 
750 M I D  S EASON PENNSYLVAN I A  W 78266 F 7 7 4  7 7 4 0 PURE 1 1 0 . 8  3 3 . 2  7 7 . 8 7 '-1 0 . 7 9 1 1 5'-l 1 0 1 0 
7 5 1  M I D  SEASON P E N N SY LVAN I A  S O  7803 011 F 7 1 2  709 3 P U R E  1 1 3 .  3 3 2 . 3 7 7 . 8 7 11 0 . 7 9 1 1 5 4  1 0 1 0 
752 M I D  S EASON P E N N SY LVAN I A  SO 780304 F 7 1 2  7 1 1 1 PURE 1 1 3 . 3  3 2 . 3 7 7 . 8 7 4 0 . 7 9 1 1 5 4  1 0 1 0 
7 5 3  M I D  SEASON PENN SYLVAN I A  S O  7803 011 F 7 1 2  709 3 PUR E  1 1 3 .  3 3 2 . 3 7 7 . 8 7 110 . 7 9 1 1 54 1 0 1 0 
'/ 54 M I D  SEASON P E N N SY LVAN I A  so 780304 f 7 1 2  7 1 2  0 PURE 1 1 3 . 3  3 2 . 3  7 7 . 8 7  4 0 . 7 9 1 1 5 4  1 0 1 0 
755 M I D  SEASON P E N N SYLVAN I A  SO 71t 3 3 5 8 - 1 2  N 8 5 3  1 8 5 2  P U R E  98 . 0  3 6 . 0  7 1 . 6 7  4 0 . 7 9 1 1 5 4  1 0 1 0 
756 M I D  S EASON PENN SYLVAN I A  SO 7 4 3 3 5 8 - 1 2  N 8 5 3  0 8 5 3  PUR E 98 . 0  3 6 . 0  7 7 . 8 7 4 0 . 7 9  1 1 54 1 0 1 0 
7 5 7  M I D  SEASON PENN SYLVAN I A  SO 74 3 3 58 - 1 2  N 8 5 3  1 8 5 2  PUR E 98 . 0  3 6 . 0  7 7 . 8 7  40 . 7 9 1 1 5 4  1 0 1 0 
758 M I D  SEASON PENNSYLVAN I A  s o  7 4 3 3 58 - 1 2  N 8 5 3  0 8 5 3  PUR E 98 . 0  3 6 . 0  7 7 . 8 7 4 0 . 7 9 1 1 54 1 0 1 0 
759 M I D  SEASON P E N N SYLVAN I A  so 780 3 52 f 795 795 0 PUR£ 1 1 1 . 5  3 4 . 2  7 7 . 8 7 40 . 79 1 1 5 4  1 0 1 0 
760 M I D  S EASON PENN SYLVAN I A  so 7 8 0 3 5 2  f 795 795 0 PURE 1 1 1 . 5  3 4 . 2  7 7 . 8 7 ItO . 7 9  1 1 54 1 0 1 0 
7 6 1 M I D  SEASON PENNSYLVAN I A  S O  7 8 0 3 5 2  F 795 795 0 PUR£ 1 1 1 . 5  3 4 . 2  7 7 . 8 7 4 0 . 7 9  1 1 54 1 0 1 0 
762 M I D  S EASON P E N N SYLVAN I A  so 780 3 52 f 795 795 0 PURE 1 1 1 . 5 3 4 . 2  7 7 . 8 7 40 . 7 9 1 1 54 1 0 1 0 
7 6 3  M I D  S EASON PENN SYLVAN I A  s o  780 3 9 3  1 / 2 6 8 4  4 2 9  4 5 5  M I XTURE 9 9 . 4  3 1l . 9  7 7 . 8 7 4 0 . 7 9 1 1 54 1 0 1 0 
764 M I D  Sf ASON PENN SYLVAN I A  so 780 3 9 3  1 / 2 884 '-1 4 9  lt 3 5  M I X T U R E  9 9 . LJ 3 11 . 9  7 7 . 8 7 4 0 . 7 9  1 1 54 1 0 1 0 
765 M I D  SEASON PENNSYLVAN I A  so 780 3 9 3  1 /2 884 4 4 1  4 4 3  M I XTURE 9 9 . 4  3 4 . 9  7 7 . 8 7  It O .  7 9  1 1 54 1 0 1 0 
766 M I D  SEASON SO . BROOK I NGS X 2980 1 0 74 596 4 7 8  M I XT U R E  96 . 7 9 4 4 . 3 1 1 62 3  0 1 0 0 
767 M I D  SEASON SD . BROOK I NGS X 2 9 8 0  1 07 4  546 528 M I XT U R E  9 6 . 79 4 4 . 3 1  1 62 3  0 1 0 0 
768 M I D  SEASON SO . BROOK I NGS X 2980 1 0 7 4  4 6 3  5 9 1  M I XT U R E  9 6 . 7 9  4 4 . 3 1 1 62 3  0 1 0 0 
769 M I D  S EASON SO . BROOK I NGS X 2 9 8 0  1 0 74 506 568 M I XT U R E  9 6 . 79 4 4 . 3 1 1 62 3  0 1 0 0 
7 70 H I D  SEASON SO . BROOK I NGS X 2950 1 0 1 6  829 1 8 7  M I XT U R E  9 6 . 79 4 4 . 3 1  1 62 3  0 1 0 0 
w 
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71 1 M I D  S E ASON SO . BROO K I NGS X 2 9 5 0  1 0 1 6  8 3 9  1 7 7 M I XT U R E  9 6 . 7 9 4 4 . 3 1 1 62 3  0 1 0 0 
7 7 2 H I D  SEASON SO . BROOK I NGS X 2 9 5 0  1 0 1 6  8 2 3  1 9 3 M I XT U R E  9 6 . 7 9 4 1 L 3 1  1 62 3  0 1 0 0 
7 7 3  M I D  SEASON SO . BROO K I NGS X 2950 1 0 1 6  8 3 9 1 7 7  M I XT U R E  96 . 7 9 4 4 . 3 1 1 62 3  0 1 0 0 
77 11 t-I l D SE ASON SO . BROOK I NGS X 308 3 1 0 68 7 4 3  3 2 5  M I XT U R E  96 . 7 9 4 4 . 3 1  1 62 3  0 1 0 0 
7 7 5  M I D  S EASON SO . BROOK I NGS X 3063 1 06 8  6 9 2  3 7 6  M I X T U R E  96 . 7 9 4 11 . 3 1  1 6 2 3  0 1 0 0 
7 7 6 H I D  S EASON SO . BROOK I NGS X 3083 1 068 6 6 1  4 0 7  M I XT U R E  9 6 . 7 9 11 4 .  3 1 1 62 3  0 1 0 0 
7 7 7  M I D  SEASON SO . BROO K I NGS X 3 0 8 3  1 068 7 2 7  3 4 1 M I XT U R E  96 . 7 9 4 4 . 3 1 1 62 3 0 1 0 0 
7 7 8  M I D  S EASON SO . BROO K I NGS X 1 1 3 1  1 049 604 4 4 5  M I X T U R E  9 6 . 7 9  4 4 . 3 1 1 6 2 3  0 1 0 0 
7 7 9 t-I l  0 S EASON SO . BROOK I NGS X 1 1 3 1  1 04 9  5 3 3  5 1 6  M I X T U R E  96 . 79 11 4 .  3 1  1 62 3  0 1 0 0 
760 M I D  S E ASON SO . BROOK I NGS X 1 1 3 1  1 011 9 594 11 5 5  M I XT U R E  9 6 . 7 9 4 4 . 3 1 1 6 2 3  0 1 0 0 
7 8 1  H I D  S EASON SO . BROOK I NG S  X 1 1 3 1  1 0 49 594 4 5 5  M I XTURE 96 . 7 9 4 4 . 3 1 1 6 2 3  0 1 0 0 
782 M I D  SEASON SO . BROOK I NGS X 1 92 5  1 0 4 7  6 6 4 3 6 3  M I X T U R E  96 . 7 9 4 1L 3 1  1 6 2 3  0 1 0 0 
7 8 3  M I D  SEASON S O .  BROOK I NGS X 1 9 25 1 0 11 7 7 0 3 3 4 4  M I XT U R E  96 . 7 9 4 4 . 3 1 1 6 2 3  0 1 0 0 
7 6 11 M I D  �EASON SD . BROOK I NGS X 1 9 2 5  1 0 11 7 7 29 3 1 8  M I X T U R E  96 . 7 9 41L 3 1  1 6 2 3  0 1 0 0 
-/ 8 5  H I D  S E ASON SO . BROO K I NGS X 1 9 25 1 0 4 7  7 0 8  3 3 9  M I XT U R E  96 . 7 9 4 4 . 3 1 1 6 2 3 0 1 0 0 
786 M I D  S E ASON SO . BROO K I NGS X 306 1 9 7 5  5 8 3 3 9 2  M I XT U R E  9 6 . 7 9 4 1L 3 1  1 62 3  0 1 0 0 
1 6 7  M I D  SEASON SO. BROOK I NGS X 306 1 9 7 5  5 5 6  4 1 7  M I X T U R E  96 . 7 9 4 4 . 3 1 1 62 3  0 1 0 0 
7 8 8  M I D  S EASON SO . BROOK I NGS X 306 1 9 7 5 5 2 3  4 5 2  M I X T UR E  96 . 7 9 4 4 . 3 1 1 62 3  0 1 0 0 
769 M I D  SEASON SO . BROOK I NGS X 306 1 9 7 5  564 4 1 1 M I XT U R E  96 . 79 4 LL 3 1  1 62 3  0 1 0 0 
7 90 M I D  S E ASON SO . BHOOK I NGS X 2923 968 2 9 4 6 74 M I XT U R E  9 6 . 7 9 4 11 .  3 1  1 6 2 3  0 1 0 0 
7 9 1 M I D  S E ASON SO . BROOK I NGS X 292 3 968 326 6 42  M I XT U R E  96 . 7 9 4 4 . 3 1 1 6 2 3  0 1 0 0 
792 M I D  S E ASON SO . BROO K I NGS X 2923 966 2 3 9  7 2 9  M I XT U R E  96 . 7 9 11 4 .  3 1  1 6 2 3  0 1 0 0 
7 9 3  M I D  S E ASON SO . BROO K I NGS X 2923 968 2 7 1 6 9 7  M I XT U R E  9 6 . 7 9 4 4 . 3 1 1 62 3  (I 1 0 0 
7911 M I D  SEASON SO . BROO K I NGS X 30116 960 795 1 6 5 M I XT U R E  9 6 . 7 9 4 11 . 3 1  1 6 2 3 0 1 0 0 
7 9 5  M I D  S E ASON SO . BROO K I NGS X 301� 6  960 7 6 1  1 9 9 M I XTURE 96 . 7 9 4 4 . 3 1 1 6 2 3  0 1 0 0 
796 M I D  SEASON SO . BROO K I NGS X 301�6 960 7 56 2 2 4 M I XT U R E  96 . 7 9 4 11 . 3 1 1 6 2 3  0 1 0 0 
7 9 7  M I D  S EASON SO . BROOK I NG S  X 3046 980 1 6 1  1 9 3  M I XT U R E  9 6 . 7 9 4 4 . 3 1 1 62 3  0 1 0 0 
798 M I D  S EASON SO . BROO K I NGS l l  7 5 - 1 0 6 5  N 7 5 7  2 3  7 3 4 PURE 8 1 . 6  3 2 . 0  9 6 . 7 9 4 4 . 3 1 1 62 3  0 1 0 0 
7 9 9  M I D  S EASON SO . BROOK I NG S  I L  7 5 - 1 0 6 5  N 7 5 7  2 1  7 3 6  PURE 6 1 . 6  3 2 . 0  9 6 . 7 9 4 4 . 3 1 1 6 2 3  0 1 0 0 
800 H I D  S EASON SO . BROOK I NGS I L  7 5 - 1 0 65 N 7 5 7  1 6  7 3 9 PURE 6 1 . 6  3 2 . 0  9 6 . 7 9  4 4 . 3 1 1 6 2 3  0 1 0 0 
80 1 M I D  SEASON SO . BROOK I NGS I L  7 5 - 1 0 6 5  N 7 5 7  2 1  7 3 6 PURE 8 1 . 6  3 2 . 0  96 . 7 9 4 4 . 3 1 1 6 2 3  0 1 0 0 
802 M I D  S EASON SO . BROOK I NGS MN 80227 N 1 002 0 1 002 PURE 64 . 8  3 0 . 8  9 6 . 7 9 4 4 . 3 1 1 6 2 3  0 1 0 0 
6 0 3  M I D  SEASON SO . BROOK I NGS MN 60227 N 1 002 1 1 00 1  PURE 64 . 6  3 0 . 6  9 6 . 7 9 4 11 . 3 1  1 6 2 3  0 1 0 0 
8 0 11 M I D  S EASON SO . BROO K I NG S  MN 602 2 7  N 1 002 6 996 PURE 6 4 . 6  3 0 . 8  9 6 . 7 9 4 4 . 3 1 1 62 3  0 1 0 0 
605 M I D  S EASON SO . BROOK I NGS HN 80227 N 1 002 1 1 00 1  P U R E  6 4 . 8  3 0 . 8  96 . 79 11 4 . 3 1 1 62 3  0 1 0 0 
606 M I D  S EASON SO . BROO K I NGS WI  X3620 - 7  N 9 3 0 1 2  9 1 8  PUR E 80 . 3  3 3 . 3  96 . 7 9 4 4 . 3 1 1 62 3  0 1 0 0 
807 M I D  SEASON SO . BROOK I NGS W I  X 3 6 20 - 7  N 9 3 0 1 6  9 1 4  PUR E 80 . 3  3 3 . 3  9 6 . 79 1 14 . 3 1  1 62 3  0 1 0 0 
808 M I D  SEASON SO . BROOK I NGS WI X3620 - 7  N 9 3 0  1 6  9 1 4  PURE 80 . 3  3 3 . 3  96 . 7 9 4 4 . 3 1 1 62 3  0 1 0 0 
609 M I D  S EASON S O .  BROO K I NGS WI  X3620 - 7  N 9 3 0  1 3 9 1 7  PURE 80 . 3  3 3 . 3  9 6 . 7 9 4 4 . 3 1 1 62 3  0 1 0 0 
8 1 0  M I D  SEASON SO . BROO K I NGS MN 80 1 1 1  N 9 49  0 9 49  PUR E 2 8 . 4  3 0 . 9  9 6 . 7 9 4 4 . 3 1 1 62 3  0 1 0 0 
6 1 1  M I D  SEASON SO . BROOK I NGS MN 80 1 1 1  N 949 8 9 4 1 PUR E 28 . 4 3 0 . 9  96 . 79 4 4 . 3 1 1 62 3  0 1 0 0 
8 1 2  M I D  SEASON SO . BROOK I NGS MN 8 0 1 1 1  N 9 49  6 91H PURE 2 8 . 4  3 0 . 9  96 . 7 9 4 11 . 3 1  1 6 2 3  0 1 0 0 
8 1 3  M I D  S EASON SO . BROOK I NGS MN 80 1 1 1  N 9 49  7 9'-1 2  PURE 28 . 4  3 0 . 9  9 6 . 7 9  4 4 . 3 1 1 62 3  0 1 0 0 
6 1 4 M I D  SEASON SO . BROOK I NGS MN 8 0 1 1 8  N 1 0 1 9  1 2  1 00 7  PUR E 3 0 .  1 28 . 8  96 . 7 9 4 4 . 3 1 1 62 3  0 1 0 0 
6 1 5 H I D  S EASON SO . BROOK I NGS MN 80 1 1 8 N 1 0 1 9  1 3  1 006 PURE 3 0 .  1 28 . 8  9 6 . 7 9  4 4 . 3 1 1 6 2 3  0 1 0 0 
8 1 6 M I D  SEASON SO . BROOK I NGS MN 80 1 1 8 N 1 0 1 9  1 6  1 00 3  PUR E 30 . 1 28 . 8  96 . 79 4 4 . 3 1 1 6 2 3  0 1 0 0 
6 1 7  M I D  SEASON SO . BROOK I NGS MN 80 1 1 8  N 1 0 1 9  1 6  1 00 3  PUR E 3 0 .  1 2 8 . 8  9 6 . 7 9 4 4 . 3 1 1 62 3  0 ' 1 0 0 
8 1 8  M I D  S EASON SO . BROOK I NGS W 7 8296 N 7 9 8  1 7 9 7  PUR E 1 00 . 5  3 1 . 6  9 6 . 7 9 4 4 . 3 1 1 62 3  0 1 0 0 
8 1 9  M I D  SEASON SO . BROOK I NGS W 76296 N 79 8 0 7 9 8  PURE 1 00 . 5  3 1 . 6  9 6 . 7 9 4 1L 3 1  1 6 2 3  0 1 0 0 
820 M I D  SEASON SO . BROOK I NGS W 78296 N 798 0 79 8 PUR E 1 00 . 5  3 1 . 6  96 . 79 4 4 . 3 1 1 62 3  0 1 0 0 
82 1 M I D  SEASON SO . BROOK I NG S  W 7 8 2 9 6  N 798 0 1 9 6  P U R E  1 00 . 5  3 1 . 6  96 . 7 9 4 11 . 3 1  1 62 3  0 1 0 0 
622 M I D  SEASON SO . BROO K I NGS PA 7 9 6 7 - 1 1 690 f 1 08 8  1 0 7 7  1 1  PURE 55 . 5  3 0 . 3  9 6 . 79 4 4 . 3 1 1 62 3  0 1 0 0 
8 2 3  M I D  S EASON SO . BROOK I NGS PA 7 9 6 7 - 1 1 6 90 f 1 08 8  1 07 5  1 3  PURE 5 5 . 5  3 0 . 3 96 . 7 9 4 4 . 3 1 1 6 2 3  0 1 0 0 
8 2 4  M I D  SEASON SO . BROOK I NGS PA 7 9 6 7 - 1 1 690 f 1 066 1 0 7 5  1 3  P U R E  5 5 . 5  3 0 . 3  96 . 7 9 4 4 . 3 1 1 62 3  0 1 0 0 
825 H I D  S EASON SO . BROOK I NGS PA 796 7 - 1 1 690 f 1 08 8  1 0 7 4  1 4  P U R E  5 5 . 5  3 0 . 3  96 . 79 4 4 . 3 1  · 1 62 3  0 1 0 0 
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A P PE N D I X  TABLE 1 
OAT CULT I VARS AND CHARAC T E R I ST I CS T E S T E D  
OBS GRSEAS S TA T E  VAR I E TY S E E D2 5  fl NON F L  CAT Y I E L D  T E ST WT LONG LAT All H 1 H2 T 1  T 2 
626 M I D  S EASON SO . BROOK I NGS PA 7967 - 1 1 7 59 f 1 1 2 1  1 1 20 1 PURE 7 7 . 2  3 1 . 0  9 6 . 7 9  11 4 . 3 1  1 62 3  0 1 0 0 
627 M I D  SE ASON SO . BROOK I NGS PA 7 9 6 7 - 1 1 759 f 1 1 2 1  1 1 2 1  0 PURE 7 7 . 2  3 1 . 0  9 6 . 7 9 4 4 . 3 1 1 62 3  0 1 0 0 
626 M I D  SEASON SO . BROOK I NGS PA 796 7 - 1 1 7 59 f 1 1 2 1  1 1 2 1  0 PURE 7 7 . 2  3 1 . 0  96 . 7 9 11 4 . 3 1 1 62 3  0 1 0 0 
829 M I D  S EASON SO . BROOK I NGS PA 796 7 - 1 1 759 f 1 1 2 1 1 1 1 9 2 PURE 7 7 . 2  3 1 . 0  96 . 79 44 . 3 1 1 62 3  0 1 0 0 
6 3 0  M I D  S EASON SO . BROO K I NGS w 78286 f 7 84 7 8 3  1 PUR E 98 . 9  3 3 . 1  96 . 7 9 4 4 . 3 1  1 62 3  0 1 0 0 
6 3 1  M I D  S EASON SO . BROO K I NGS w 7 6 286 f 784 7 82 2 PURE 9 8 . 9  3 3 . 1  9 6 . 79 4 4 . 3 1 1 62 3  0 1 0 0 
6 3 2  M I D  SEASON SO . BROOK I NGS w 78286 f 7 64 763 1 PURE 98 . 9  3 3 . 1  96 . 7 9 11 4 . 3 1  1 62 3  0 1 0 0 
6 3 3  M I D  SEASON SO. BROO K I NGS w 76286 f 764 764 0 PURE 96 . 9  3 3 . 1  9 6 . 79 4 1L 3 1  1 62 3  0 1 0 0 
6 3 4  M I D  SEASON SO . BROO K I NGS so 780 304 f 7 3 11 7 3 1 3 PURE 7 1 . 9  3 1 . 7  9 6 . 79 4 4 . 3 1 1 62 3  0 1 0 0 
8 3 5  M I D  SEASON SO . BROOK I NGS so 780304 f 7 3 11 7 3 4 0 PURE 7 1 . 9  3 1 . 7  9 6 . 7 9 4 4 . 3 1 1 62 3  0 1 0 0 
8 3 6  M I D  S EASON SO . BROOK I NGS so 780 304 f 7 3 4 7 3 3  1 PURE 7 1 . 9  3 1 . 7  9 6 . 7 9 4LL 3 1  1 62 3  0 1 0 0 
8 3 1  M I D  S EASON SO . BROOK I NGS so 780304 f 7 3 4  7 3 3  1 PURE 7 1 . 9  3 1 . 7  96 . 7 9 4 4 . 3 1 1 62 3  0 ' 1 0 0 
8 3 8  M I D  S E ASON SO . BROOK I NGS SO 74 3 3 58- 1 2  N 960 1 959 PURE 74 . 5  3 1 . 9  9 6 . 7 9 4 4 . 3 1 1 6 2 3  0 1 0 0 
8 3 9  M I D  S EASON SO . BROOK I NGS so 7 4 3 3 5 8 - 1 2  N 960 0 960 PURE 74 . 5  3 1 . 9  96 . 7 9 4 4 . 3 1 1 62 3  0 1 0 0 
8110 M I D  SEASON SO . BHOOK I NGS so 7 lt 3 3 5 8 - 1 2  N 960 2 9 5 6  PURE 7 4 . 5  3 1 . 9  96 . 79 44 . 3 1 1 62 3  0 1 0 0 
611 1 M I D  SEASON SO . BROOK I NGS SO 7 4 3 3 5 6 - 1 2  N 960 2 958 PURE 74 . 5  3 1 . 9  9 6 . 79 1t 4 .  3 1  1 62 3  0 1 0 0 
81t 2  M I D  SEASON SO . BROOK I NGS su 760352 f 6 7 1  t\6 9  2 P U R E  6 7 . 3 29 . 6  9 6 . 79 4 4 . 3 1 1 62 3  0 1 0 0 
61t 3 M I D  SEASON SO . BROOK I NGS so 780 3 52 f 87 1 866 5 PURE 6 7 . 3  29 . 6  9 6 . 7 9 41L 3 1  1 62 3  0 1 0 0 
81t ll M I D  SEASON SO . BROOK I NGS so 780352 f 8 7 1 866 3 PURE 6 7 . 3  2 9 . 6  96 . 7 9 4 4 . 3 1 1 62 3  0 1 0 0 
845 M I D  SE ASON SO . BROOK I NGS so 760 3 52 f 8 7 1  866 5 PURE 6 7 . 3  29 . 6  9 6 . 7 9 4 1L 3 1  1 62 3  0 1 0 0 
8116 M I D  SE ASON SO . BROOK I NGS so 7 80 3 9 3  1 / 2 964 442 522 M I XT U R E  6 6 . 1 3 1 . 2  96 . 79 4lL 3 1  1 62 3  0 1 0 0 
811 7 M I D  SEASON SO . BROO K I NGS so 76 0 3 9 3  1 / 2 964 5 3 3  4 3 1  M I XTURE 66 . 1 3 1 . 2  96 . 7 9 41t . 3 1  1 62 3  0 1 0 0 
811 8 M I D  SEASON SO . BROOK I NGS so 760 3 9 3  1 / 2 9611 456 506 M I X T U R E  66 . 1  3 1 . 2  96 . 7 9 4 4 . 3 1 1 62 3  0 1 0 0 
84 9 M I D  SEASON SO . BROOK I NGS so 780 3 9 3  1 / 2 964 454 5 1 0  M I XTURE 66 . l 3 1 . 2  96 . 7 9 lt4 . 3 1  1 6 2 3  0 1 0 0 
850 M I D  SEASON SO. WAT E R T OWN I L  7 5 - 1 065 N 624 30 5911 PURE 8 5 . 9  3 6 . 2  9 7 . 1 1  41L 9 0  1 7 3 9  0 0 0 0 
8 5 1  M I D  SEASON SO . WAT E R T OWN l l  7 5 - 1 06 5  N 624 25 599 PURE 85 . 9  3 6 . 2  9 7 . 1 1  1111 . 90 1 7 3 9  0 0 0 0 
852 M I D  S E ASON SO . WA T E RT OWN l l  7 5 - 1 06 5  N 6211 2 3  60 1 PURE 8 5 . 9  3 6 . 2  9 7 . 1 1  11 4 . 90 1 7 3 9  0 0 0 0 
8 5 3  M I D  SEASON SO . WA T E R T OWN l l  7 5 - 1 065 N 624 36 588 PURE 85 . 9  3 6 . 2  9 7 . 1 1  lt4 . 90 1 7 3 9  0 0 0 0 
8511 M I D  SEASON SO . WA T E R T OWN MN 802 2 7  N 927 6 92 1 P U R E  1 0 1 . 9  3 6 . 7  9 7 .  1 1  4 1L 90 1 7 3 9  0 0 0 0 
855 M I D  SEASON SO. WAT E R TOWN MN 80227 N 9 2 7  1 926 P U R E  1 0 1 . 9  3 6 . 7  9 7 . 1 1  44 . 90 1 7 3 9  0 0 0 0 
856 M I D  S EASON SO . WAT ER T OWN MN 8022 7 N 927 1 926 PURE 1 0 1 . 9  3 6 . 7  9 7 . 1 1  1t4 . 90 1 7 3 9  0 0 0 0 
8 5 7  M I D  SEASON SO. WA HR TOWN MN 802 2 7  N 927 2 925 PURE 1 0 1 . 9  3 6 . 7 9 7 . 1 1  44 . 90 1 7 3 9  0 0 0 0 
858 M I D  SEASON SO . WA l ER T OHN W I  X3620-7 N 860 5 855 PURE 1 0 5 . 9  3 7 . 7  9 7 . 1 1  44 . 90 1 7 3 9  0 0 0 0 
859 M I D  SEASON SO. WAT E R T OWN W I  X 3 6 2 0 - 7  N 660 4 656 PURE 1 0 5 . 9  3 7 . 7  9 7 . 1 1  44 . 90 1 7 3 9  0 0 0 0 
860 M I D  SEASON SO . WA T ERTOWN W I  X3620 - 7  N 860 1 659 PURE 1 0 5 . 9  3 7 . 7  9 7 . 1 1  4 4 . 90 1 7 3 9  0 0 0 0 
86 1 M I D  SEASON SO. WAT£R TOWN W I  X3620 - 7  N 860 4 856 P U R E  1 0 5 . 9  3 7 . 7  9 7 . 1 1  1111 . 90 1 7 3 9  0 0 0 0 
862 M I D  SEASON SO . WA T ER T OWN MN 8 0 1 1 1  N 909 6 9 0 3  PURE 98 . 8  3 5 . 9  9 7 . 1 1 114 . 90 1 7 3 9  0 0 0 0 
863 M I D  SEASON SO . WAT E R TOWN MN 6 0 1 1 1  N 909 6 90:\ PURE 98 . 8  3 5 . 9  9 1 . 1 1  4 4 . 90 1 7 3 9  0 0 0 0 
864 M I D  SEASON SO . WAT E R T OWN MN 80 1 1 1  N 909 1 902 P U R E  96 . 6  3 5 . 9  9 7 . 1 1 44 . 90 1 7 3 9  0 0 0 0 
865 M I D  SEASON SO. WA T EH T OWN MN 80 1 1 1  N 909 5 904 PURE 98 . 8  . 3 5 . 9 9 7 . 1 1  4 4 . 90 1 7 3 9  0 0 0 0 
866 M I D  SEASON SO . WAT ERT OWN MN 80 1 1 8 N 9 1 3  0 9 1 3 PURE 1 0 2 . 1 34 . 7  9 7 . 1 1  4 4 . 90 1 7 3 9  0 0 0 0 
867 M I D  SEASON SO . WA f ER TOWN MN 80 1 1 8 N 9 1 3 0 9 1 3  PUHE 1 02 . 1 3 4 . 7  9 7 . 1 1  4 4 . 90 1 7 3 9  0 0 0 0 
868 � 1 0  SEASON SO . WAT E R T OWN HN 80 1 1 8 N 9 1 3  0 9 1 3  PUHE 1 0 2 .  1 3 4 . 7  9 7 . 1 1  4 4 . 90 1 7 3 9  0 0 0 0 
869 M I D  SEASON SO . WAHHTOWN HN 80 1 1 8  N 9 1 3  0 9 1 3  PURE 1 02 . 1 3 '• · 7 9 7 . 1 1  41L 90 1 7 3 9  0 0 0 0 
670 M I D  SEASON SO . WAT E R TOWN W 78296 N 726 1 7 2 5  PURE 1 1 4 . 4  3 3 . 2  9 7 . 1 1 4 4 . 90 1 7 3 9  0 0 0 0 
8 7 1  M I D  SEASON SO . WAT ER T OWN W 78296 N 726 0 726 PURE 1 1 4 . 4  3 3 . 2  9 7 . 1 1  4 4 . 90 1 7 3 9  0 0 0 0 
8 7 2  M I D  SEASON SO . WA T ER TOWN W 78296 N 726 2 724 PURE 1 1 4 . 4  3 3 . 2  9 7 . 1 1  4 4 . 90 1 7 3 9  0 0 0 0 
8 7 3 H I D  SEASON SO . WATE RTOWN W 78296 N 726 1 725 PURE 1 1 4 . 4  3 3 . 2  9 7 . 1 1  4 4 . 90 1 7 3 9  0 0 0 0 
8 7 4 M I D  SEASON SO . WAT EH T OWN PA 796 7 - 1 1 690 f 1 066 1 06 3  3 PURE 98 . 8  3 6 . 9  9 7 . 1 1  4 4 . 90 1 7 3 9  0 0 0 0 
8 7 5  M I D  SEASON SO. WA T E R T OWN PA 796 7 - 1 1 6 90 f 1 066 1 06 1  5 PURE 98 . 8  3 6 . 9  9 1 . 1 1  4 4 . 90 1 7 3 9  0 0 0 0 
8 7 6 M I D  S E ASON SO . WA T E R TOWN PA 7967 - 1 1 690 f 1 066 1 062 4 PUHE 98 . 8  3 6 . 9  9 7 . 1 1  44 . 90 1 7 39 0 0 0 0 
8 7 7  M I D  SEASON SO . WAH R T O�N PA 796 7 - 1 1 690 f 1 066 1 062 4 P U R E  98 . 8  3 6 . 9  9 7 . 1 1  4 4 . 90 1 7 3 9  0 0 0 0 
6 7 8 M I D  SEASON S O .  WA T E R TOWN PA 7 96 7 - 1 1 75 9  f 1 080 1 080 0 PURE 1 00 . 2  3 5 . 3  9 7 . 1 1  4 4 . 90 1 7 3 9  0 0 0 0 
8 79 M I D  SEASON SO. WA r E R TOWN PA 7 96 7 - 1 1 759 f 1 080 1 060 0 P U R E  1 00 . 2  3 5 . 3  9 7 . 1 1  114 . 90 1 7 3 9  0 0 0 0 
880 H I D  SEASON SO. WAT ER TOWN PA 7967- 1 1 7 59 f 1 080 1 07 8  2 P U R E  1 00 . 2  3 5 . 3  9 7 . 1 1  114 . 90 1 7 3 9  0 0 0 0 
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A P PEND I X  TAB L E  1 
OAT C U L T I VARS AND CHARACTE R I ST I C S  T E S T E D  
OBS G R S EAS STATE VAR I E T Y  SH025 F L  NON F L  CAT Y I E L D  H STWT LONG LAT A L T  M 1 M2 T 1  T 2  
8 8 1 M I D  SE ASON S O .  WAT ER T OWN PA 796 7 - 1 1 7 59 f 1 060 1 080 0 P U R E  1 00 . 2  3 5 . 3 9 7 .  1 1  Lt 4 . 90 1 7 3 9  0 0 0 0 
882 M I D  S E A SON SO. WA T E R T OWN w 7 8 2 8 6  f 6 1 0  8 1 0  0 PU R E  1 2 1 . 0  3 6 . 4 9 7 . 1 1  4 4 . 90 1 7 3 9  0 0 0 0 
6 6 3  M I D  SEASON S O .  WA T E R TOWN w 76266 f 8 1 0  8 1 0  0 PUR E 1 2 1 . 0  3 6 . 4  9 7 . 1 1  4 4 . 90 1 7 3 9  0 0 0 0 
884 M I D  S E A SON S O .  WATE R T OWN W 78286 F 8 1 0  6 1 0  0 P U R E  1 2 1 . 0  3 6 . 4  9 7 . 1 1  4 4 . 90 1 7 3 9  0 0 0 0 
8 8 5  M I D  S E ASON S O . W A T E R T OWN w 78286 f 8 1 0  8 1 0 0 P U R E  1 2 1 . 0  3 6 . 4  9 7 .  1 1  4 4 . 90 1 7 3 9  0 0 0 0 
6 6 6  M I D  SEASON SO . W A T E R T OWN so 7 8 0 3 01• f 7 2 2  7 1 9 3 P U R E  1 0 3 . 1 3 6 . 4  9 7 . 1 1  4 4 . 90 1 7 3 9  0 0 0 0 
8 8 7  M I D  S E ASON S O .  WAT E R T OWN so 7 8 0 3 011 f 722 7 1 6  4 P U R E  1 0 3 . 1 3 6 . 4  9 7 . 1 1  4 4 . 90 1 7 3 9  0 0 0 0 
8 8 6  M I D  S EASON SO . WAT E R T OWN so 7 8 0 3 0 4  f 722 7 1 9  3 P U R E  1 0 3 . 1 3 6 . 4  9 7 .  1 1  4 4 . 90 1 7 3 9  0 0 0 0 
889 M I D  SEASON SO . WA T E R TOWN S O  7 8 0 3 0 4  F 7 2 2  7 1 9  3 P U R E  1 0 3 . 1 3 6 . 4  9 7 . 1 1  ll 4 .  90 1 7 3 9  0 0 0 0 
890 M I O  S E ASON SO . W A T E R T OWN SO 7 4 3 3 58 - 1 2  N 866 0 866 PURE 9 7 . 7  3 6 . 3  9 7 . 1 1  11 4 . 90 1 7 3 9  0 0 0 0 
69 1 M I D  S EASON SO . WAT E R T OWN SO 7 11 3 3 5 8 - 1 2  N 866 0 866 P U R E  9 7 . 7  3 8 . 3  9 7 . 1 1  4 4 . 90 1 7 3 9  0 0 0 0 
8 9 2  M I D  S EASON SO . WAT E R T OWN SO 7 11 3 3 58 - 1 2  N 866 0 866 P U R E  9 7 . 7  3 8 . 3  9 7 . 1 1  4 4 . 90 1 7 3 9  0 0 0 0 
6 9 3  M I D  S E ASON SO . WA T E R T OWN SO 7 4 3 3 5 8 - 1 2  N 866 0 866 PURE 97 . 7  3 8 . 3 9 7 . 1 1  1 1 4 . 90 1 7 3 9  0 0 0 0 
891l M I O  S E A SON S O .  WA T E R T OWN so 7 8 0 3 52 f 804 604 0 PUR E 1 0 4 . 9  3 5 . 8  9 7 .  1 1  l l4 . 90 1 7 3 9  0 0 0 0 
895 M I D  S EASON SO . WA T E R T OWN SO 780 3 5 2  F BOLt 804 0 P U R E  1 04 . 9  3 5 . 6 9 7 . 1 1  4 4 . 90 1 7 3 9  0 0 0 0 
896 M I D  SEASON SO . WAT E R T OWN so 7 60 3 52 f 804 604 0 P U R E  1 04 . 9  3 5 . 8  9 7 .  1 1  4 4 . 90 1 7 3 9  0 0 0 0 
8 9 7 M I D  S E ASON S O .  WAT E R T OWN SO 7 8 0 3 5 2  F 804 804 0 P U R E  1 011 . 9  3 5 . 8 9 7 . 1 1  4 4 . 90 1 7 3 9  0 0 0 0 
898 M I D  SEASON SO . WAT E R T OWN so 780 3 9 3  1 / 2 9 5 2  567 385 M I X T U R E  1 1 0 .  1 3 6 . 4  9 7 .  1 1  4 4 . 90 17 3 9  0 0 0 0 
899 M I D  S EASON SO . WAT E R T OWN so 7 80 3 9 3  1 / 2 952 6 2 4  3 2 6  M I XT U R E  1 1 0 .  1 3 6 . Lt 9 7 .  1 1  4 4 . 9 0 1 7 3 9  0 0 0 0 
900 M I D  S E ASON S O .  WA T E R TOWN so 7 8 0 3 9 3 1 / 2  9 5 2  506 4 1•6 M I X T U R E  1 1 0 .  1 3 6 . 4  9 7 . 1 1  4 4 . 90 1 7 3 9  0 0 0 0 
90 1 M I D  S E ASON SO . WAT E R T OWN so 780 3 9 3  1 /2 952 6 11 5  3 0 7  M I XT U R E  1 1 0 .  1 3 6 . 4  9 7 . 1 1  4 4 . 90 1 7 3 9  0 0 0 0 
902 M I D  S E ASON SO . WATE R T OWN X 2980 855 4 00 4 5 5  M I X T U R E  9 7 . 1 1  4 4 . 90 1 7 3 9  0 0 0 0 
9 0 3  M I D  S EASON S O .  WAT E R T OWN X 2980 8 5 5  402 11 5 3  M I XT U R E 9 7 . 1 1  4 4 . 90 1 7 3 9 0 0 0 0 
9011  M I D  S E ASON SO . WAT E R T OWN X 2980 855 3 7 0  4 8 5  M I XT U R E  9 7 . 1 1  4 4 . 90 1 7 3 9  0 0 0 0 
905 . M I D  S E A SON SO . WA l E R l OWN X 2980 855 4 3 8 4 1 7  M I X T U R E  9 7 . 1 1  4 4 . 90 1 7 3 9  0 0 0 0 
906 M I D  S E ASON SO . WAT E R T OWN X 2950 824 61 16 1 7 8 M I X T U R E  9 7 .  1 1  4 4 . 9 0 1 7 3 9  0 0 0 0 
907 M I D  SE ASON SO . WAT E R TOWN X 2950 824 6 5 3  1 7 1  M I X T U R E  9 7 . 1 1  4 4 . 90 1 7 3 9  0 0 0 0 
908 M I D  S E ASON SO . WAT E R TOWN X 2950 8211  652 1 72 M I X T UR E 9 7 . 1 1 4 4 . 90 1 7 3 9  0 0 0 0 
909 M I D  SE ASON SO . W A T E R T OWN X 2 9 50 824 52 1 3 0 3  M I X T U R E  9 7 . 1 1  4 4 . 90 1 7 3 9  0 0 0 0 
9 1 0  M I D  SEASON SO . WAT E R T OWN X 3 0 8 3  8 9 3  524 369 M I XT UR E  9 7 . 1 1  4 4 . 90 1 7 3 9  0 0 0 0 
9 1 1 M I D  SEASON S O . WA T E R T OWN X 3 0 8 3  6 9 3  5 7 1  3 2 2  M I X T U R E  9 7 . 1 1  4 4 . 90 1 7 3 9  0 0 0 0 
9 1 2  M I D  S E ASON SO . WA T ER T OWN X 308 3 8 9 3  4 9 2  4 0 1  M I XT UR E  9 7 . 1 1  4 4 . 9 0 1 7 3 9  0 0 0 0 
9 1 3  M I D  S E ASON SO . WAT E R T OWN X 1 1 3 1  8 5 3  4 2 0  4 3 3  M I X T I J R E  9 7 .  1 1  4 4 . 90 1 1 3 9  0 0 0 0 
9 1 4  M I D  S E ASON SO . WAT E R T OWN X 1 1 3 1  6 5 3  4 6 1  3 9 2  M I X T U R E  9 7 . 1 1  4 4 . 90 1 7 39 0 0 0 0 
9 1 5  M I D  S EASON SO . WA T E R TOWN X 1 1 3 1  8 5 3  4 0 1  4 5 2  M I X T UR E  9 7 .  1 1  1 t 4 . 90 1 7 3 9  0 0 0 0 
9 1 6  M I D  S EASON SO. WA H R T OWN X 1 1 3 1  8 5 3  4 2 7  4 2 6  M I X T U R E  9 7 . 1 1  4 4 . 9 0 1 7 3 9  0 0 0 0 
9 1 7  M I D  S EASON SO . WA T E R TOWN X 1 92 5  9 2 7  6 3 9 288 M I X T U R E  9 7 .  1 1  4 4 . 90 1 7 3 9  0 0 0 0 
9 1 6  M I D  S E ASON SO . WAT E R T OWN X 1 92 5  9 2 7  606 3 2 1  M I X T UR E  9 7 . 1 1  4 4 . 90 1 7 3 9  0 0 0 0 
9 1 9  M I D  SEASON SO . WAT E R T OWN X 1 9 25 9 2 7  6 2 8  299 M I X T U R E  9 7 . 1 1  II IL 9 0  1 7 3 9 0 0 0 0 
920 M I D  S E ASON SO . WA T E R T OWN X 1 92 5  9 2 7  6 3 6  289 M I X T U R E  9 7 . 1 1  4 4 . 90 1 7 3 9 0 0 0 0 
9 2 1  M I D  S E A SON SO . WATE R T OWN X 306 1 8115 466 3 7 9 M I X T U R E  9 7 .  1 1  1 14 . 90 1 7 3 9  0 0 0 0 
922 M I D  S E A SON SO . WAT E R T OWN X 306 1 6 11 5  494 3 5 1  M I XT U R E  9 7 . 1 1  4 4 . 90 1 7 3 9  0 0 0 0 
9 2 3  M I D  S E A SON SO . WAT E R TOWN X 306 1 8115 457 388 M I X T U R E  9 7 . 1 1  4 4 . 90 1 7 3 9  0 0 0 0 
924 M I D  S EASON SO . WA T E R TOWN X 306 1 845 465 380 M I X T U R E  9 7 . 1 1  4 1t . 90 1 7 3 9  0 0 0 0 
925 M I D  S E ASON SO. WA T E R T OWN X 2 9 2 3  8 9 7  2 2 7  6 7 0  M I X T U R E  9 7 . 1 1  4 ll . 90 1 7 39 0 0 0 0 
926 M I D  S E ASON SO . WAT E R T OWN X 2 9 2 3  8 9 7  3 0 3  5911 M I XT UR E  9 7 .  1 1  l l4 . 90 1 7 3 9 0 0 0 0 
927 M I D  S E ASON SO . WA f E R T OWN X 2 9 2 3  8 9 7  2 7 2  6 2 5  M I XT UR E 9 7 . 1 1  4 4 . 90 1 7 3 9  0 0 0 0 
n 8 M I D  SEASON SO . WA T E R TOWN X 2 9 2 3  8 9 7  2 6 5  6 3 2  M I XTURE 9 7 . 1 1  4 4 . 90 1 7 3 9  0 0 0 0 
929 M I D  S E ASON SO . WA T E R T OWN X 3046 924 782 1 11 2  M I XT U R E  9 7 . 1 1  4 4 . 90 1 7 3 9  0 0 0 0 
9 3 0  M I O  SEASON SO . WAT E R T OWN X 30116 924 787 1 3 7 M I XT UR E  9 7 .  1 1  1 1 11 . 90 1 7 3 9  0 0 0 0 
9 3 1  M I D  SEASON SO . WA T E R T OWN X 3046 9 2 4  7 3 3  1 9 1  M I XT U R E  9 7 .  1 1  4 4 . 90 1 7 3 9  0 0 0 0 
9 3 2  M I D  SE ASON SO . WA T E R T OWN X 30116 924 760 1 64 M I X T U R E  97 . 1 1  4 11 . 90 1 7 3 9  0 0 0 0 
9 3 3  M I D S EASON W I SCONS I N  l l  7 5 - 1 06 5  N 707 1 3  694 P U R E  9 6 . 0  3 8 . 8  8 9 . 3 9 4 3 . 0 7 6 6 3  1 0 1 0 
9 3 4  M I D  SEASON W I SCONS I N  I L  7 5 - 1 06 5  N 707 1 5  692 PURE 96 . 0  3 8 . 8  89 . 3 9 4 3 . 0 7  8 6 3  1 0 1 0 
9 3 5  M I D  S EASON W I SCON S I N  I L  7 5 - 1 065 N 7 0 7  1 8  689 P U R E  9 6 . 0  3 8 . 8  8 9 . 3 9 4 3 . 0 7 8 6 3  1 0 1 0 .t;:::. 
N 
A P P E N D I X  TABLE 1 
OAT C U L T I VARS AND CHARAC T E R I ST I CS T E ST E D  
OBS GRSEAS S T A T E  VAR I E TY S E E D2 5  FL NON F L  CAT Y I E LD 
9 3 6  M I D  SE ASON W I SCONS I N  MN 802 2 7  N 999 0 999 PURE 7 5 . 0  
9 3 7  M I D  SEASON W I SCONS I N  MN 602 2 7  N 999 1 998 PURE 7 5 . 0  
9 3 8  M I D  SEASON W I SCONS I N  MN 80227 N 999 0 999 PURE 7 5 . 0  
9 3 9  M I D  SE to.SON W I SCONS I N  f-IN 8022 7 N 999 0 999 PURE 7 5 . 0  
9110 M I D  SEASON W I SCON S I N  W I  X 3 620 - 7  N 1 0 3 3  1 1 0 3 2  PUHE 6 7 . 6  
94 1 M I D  SEASON W I SCONS I N  W I  X3620 - 7  N 1 0 3 3  0 1 0 3 3  PURE 67 . 6  
9112 M I D  S E ASON W I SCONS I N  W I  X 3 620 - 7  N 1 0 3 3  1 1 0 3 2  PURE 6 7 . 6  
911 3 M I D  SEASON W I SCONS I N  W I  X3620 - 7  N 1 0 3 3  1 1 0 3 2  PURE 6 7 . 6  
91111 M I O  SEASON W I SCONS I N  MN 80 1 1 1  N 699 4 695 PURE 92 . 8  
9 4 5  M I D  SEASON W I SCONS I N  MN 80 1 1 1  N 699 8 69 1 PUR E 92 . 6  
9116 M I D  S EASON W I SCONS I N  MN 6 0 1 1 1  N 899 5 894 PURE 92 . 8  
911 7 M I O  S EASON W I SCONS I N  MN 80 1 1 1  N 899 3 896 PURE 92 . 8  
9118 M I C  SEASON W I SCONS I N  MN 8 0 1 1 8  N 9 1 9  4 9 1 5  PUR E 62 . 6  
911 9  M I D  SEASON W I SCONS I N  MN 8 0 1 1 8  N 9 1 9  1 0  909 PURE 62 . 6  
950 M I D  SEASON W I SCONS I N  MN 80 1 1 8 N 9 1 9  6 9 1 3 PURE 6 2 . 6  
9 5 1  M I D  SEASON W I SCONS I N  W 78296 N 1 02 1  3 1 0 1 8  PURE 80 . 5  
952 M I D  SEASON W I SCONS I N  W 78296 N 1 02 1  1 1 020 PURE 60 . 5  
9 5 3  M I D  SE ASON W I SCONS I N  W 7 8 296 N 1 02 1  2 1 0 1 9  PURE 80 . 5  
9 5 4  M I D  SEASON W I SCONS I N  PA 796 7 - 1 1 690 f 1 298 1 2 7 4  24 PURE 3 2 . 6  
955 M I D  SEASON W I SCONS I N  PA 796 7 - 1 1 690 f 1 2 98 1 282 1 6  PUR E  3 2 . 8  
956 M I D  SEASON W I SCONS I N  PA 796 7 - 1 1 690 f 1 2 98 1 28 1  1 7  PURE 3 2 . 8  
95 7 M I D  SEASON W I SCONS I N  PA 796 7 - 1 1 7 59 f 1 3 6 1  1 3 8 1  0 PURE 3 6 . 11 
956 M I O  SEASON W I SCONS I N  PA 7 9 6 7 - 1 1 7 59 f 1 3 8 1  1 3 6 1  0 PURE 3 6 . 4  
959 M I D  SEASON W I SCONS I N  PA 796 7 - 1 1 7 59 f 1 3 8 1  1 3 6 1  0 PURE 3 6 . 4  
960 M I D  SEASON W I SCONS I N  PA 796 7 - 1 1 7 59 f 1 3 8 1  1 3 8 1  0 PURE 3 6 . 4  
96 1 M I D  SEASON W I SCONS I N  W 78286 F 9 3 8  9 3 8  0 PURE 85 . 5  
962 M I D  SEASON W I SCONS I N  W 7 6 286 F 9 3 8  9 3 6  0 PURE 65 . 5  
963 M I O  SEASON W I SCONS I N  w 78286 f 9 3 6  9 3 6  0 PURE 8 5 . 5  
9611 M I D  SEASON W I SCON S I N  w 78286 f 9 3 8  9 3 8  0 PURE 8 5 . 5  
965 M I D  SEASON W I SCONS I N  so 780304 f 760 760 0 PURE 8 4 . 0  
966 M I D  SEASON W I SCONS I N  so 780 304 f 760 760 0 PUHE 84 . 0  
9 6 7  M I D  SEASON W I SCONS I N  so 7803011 f 760 760 0 PURE 84 . 0  
968 M I D  SE ASON W I SCONS I N  so 780304 f 760 760 0 PURE 84 . 0  
969 M I D  SEASON W I SCONS I N  SO 7 11 3 3 5 8 - 1 2  N 965 0 9 6 5  PURE 62 . 1 
9 70 M I D  SEASON W I SCONS I N  SO 74 3 358- 1 2  N 965 0 965 PURE 62 . 1 
9 7 1  M I D  SEASON W I SCONS I N  SO 7 4 3 3 58 - 1 2  N 965 0 965 PURE 62 . 1 
9 7 2 M I D  SEASON W I SCONS I N  so 780 352 f 9 9 3  9 9 3  0 PUR E 59 . 8  
9 1 3 M I D  S EASON W I SCONS I N  so 7 80 3 5 2  f 993 9 9 3  0 PURE 59 . 8  
9 7 4  M I D  SEASON W I SCONS I N  so 7 8 0 3 5 2  f 993 9 9 3  0 PURE :>9 . 6  
9 7 'j M I D  SEASON W I SCONS I N  so 780352 f 993 993 0 PURE 59 . 8  
976 M I O  SEASON W I SCONS I N  SD 780 3 9 3  1 / 2 1 026 520 506 M I X T U R E  6 4 . 7  
9 7 7  M I D  S EASON W I SCONS I N  so 780 3 9 3  1 /2 1 026 483 5 4 3  M I X T U R E  64 . 7  
9 7 8  M I D  SEASON W I SCONS I N  so 7 60 3 9 3  1 / 2 1 026 5 1 5  5 1 1 M I XT U R E  6 4 . 7  
N::.: 9 7 8  
T E STWT LONG LAT A ll 
26 . 2  6 9 . 3 9 4 3 . 0 7 8 6 3  
26 . 2  6 9 . 3 9 4 3 . 0 7 6 6 3  
26 . 2  69 . 3 9 4 3 . 0 7 8 6 3  
26 . 2  89 . 3 9 4 3 . 0 7 8 6 3  
3 0 . 3 8 9 . 3 9 4 3 . 0 7 6 6 3  
3 0 . 3  89 . 3 9 4 3 . 0 7 8 6 3  
3 0 . 3 89 . 3 9 4 3 . 07 6 6 3  
3 0 . 3  89 . 3 9 11 3 . 0 7 6 6 3  
3 2 . 0  8 9 . 3 9 11 3 . 0 7 8 6 3  
3 2 . 0  89 . 3 9 4 3 . 0 7 66 3 
3 2 . 0  89 . 3 9 4 3 . 0 7 8 6 3  
3 2 . 0  89 . 3 9 4 3 . 0 7 8 6 3  
211 . 3  8 9 . 3 9 4 3 . 0 7 8 6 3  
2 4 . 3  89 . 3 9 4 3 . 0 7 8 6 3  
2 4 . 3  89 . 3 9 11 3 . 0 7 8 6 3  
3 0 .  1 89 . 3 9 4 3 . 0 7 8 6 3  
3 0 . 1 89 . 3 9 4 3 . 0 7 8 6 3  
3 0 .  1 89 . 3 9  4 3 . 0 7 8 6 3  
1 9 . 3 89 . 3 9 11 3 . 0 7 6 6 3  
1 9 . 3 89 . 3 9 4 3 . 0 7 8 6 3  
1 9 . 3 69 . 3 9  4 3 . 0 7 8 6 3  
1 8 . 9  69 . 3 9 4 3 . 0 7 6 6 3  
1 8 . 9  89 . 3 9 4 3 . 0 7 8 6 3  
1 8 . 9 89 . 3 9 4 3 . 0 7 86 3 
1 8 . 9  8 9 . 3 9 4 3 . 0 7 8 6 3  
3 0 . 7  89 . 3 9 4 3 . 0 7 8 6 3  
3 0 . 7  89 . 3 9 11 3 . 0 7 8 6 3  
3 0 . 7  89 . 3 9 4 3 . 0 7 8 6 3  
3 0 . 7  89 . 3 9 4 3 . 0 7 8 6 3  
28 . 9  89 . 3 9 4 3 . 0 7 8 6 3  
28 . 9  89 . 3 9 11 3 . 0 7 8 6 3  
28 . 9  6 9 . 3 9 11 3 . 0 7 8 6 3  
28 . 9  89 . 3 9 4 3 . 0 7 8 6 3  
29 . L1 8 9 . 3 9 4 3 . 0 7 8 6 3  
29 . 4  89 . 3 9 4 3 . 07 8 6 3  
29 . 4  8 9 . 3 9 11 3 . 0 7 8 6 3  
26 . 6  89 . 3 9 4 3 . 0 7 8 6 3  
26 . 6  89 . 3 9 4 3 . 0 7 8 6 3  
2 6 . 6  89 . 3 9 4 3 . 0 7 8 6 3  
26 . 6  8 9 . 3 9 4 3 . 0 7 8 6 3  
2 7 . 7  8 9 . 3 9 4 3 . 0 7 8 6 3  
2 7 . 7  8 9 . 3 9 4 3 . 0 7 8 6 3  
27 . 7  69 . 3 9 4 3 . 0 7 6 6 3  






































































































































E a r lr_S e a s o n  V a r i e t i e s  
l . I A .  Mu l t i l i ne X - 2  
2 .  s o . 7 4 3 3 58-06 
3 .  t·1 N . 80 1 1 6  
4 .  t�O . 0 7 2 3 3  
5 .  MO . 0 7 09 1 
6 .  �10 . 069 2 2  
M i d s e a s o n  V a r i e t i es 
l . I L . 7 5- 1 06 5  
2 .  t� N .  80 1 1 1  
3 .  �1N .  801 1 8  
4 .  MN . 802 2 7  
5 .  PA . 796 7 - 1 1 7 59 
6 .  PA . 7967- 1 1 690 
7 .  s o . 7 4 3 3 58- 1 2  
8 .  s o .  780304 
9 .  s o .  780 3 52 
l 0 .  s o . 7 80 3 9 3  
1 1 .  w 78286 
1 2 .  �J 78296 
1 3 .  W I . X 36 20- 7 
*M i x tu re 
A P P E N D I X  TAB L E  2 
EARLY  AND M I D S EASON VAR I ET I ES T E S T E D  
P ED I G R E E  AND F L U O R E S C E NT C HARACT E R I ST I C  
N o n -
Ped i gree F l u o re s c e n t  F l u o res c e n t  
C ompos i tes of i s o l i n e s  w i t h  L a n g  ba c k g ro u n d  X 
Da 1 X Nodaway 70 X 
D a l 3X M N  6 7 2 3 1  2X D i a n a  X C I  8344 4X N ob l e  X 
C I 59 6 2  X Mex . 58 X 
J aycee X Ark . 3 F  - 4  X 
P e t t i s X A r k . 3 F - 4 
P ed i gree 
C o k e r  2 2 7  2X C l i n t ford X P o rta l 
B e n s o n 4X J ay c ee 2X Ga r l a nd X P I  2 6 79 89 3X  
Nob l e 
Da l 3X 6 7 2 3 1  2X D i a na X C I  8344 4X No b l e  
Da l 3X M N  6 7 2 3 1  2 X  D i a n a  X C I  8344 4X Moore 
s i b  
Egdo l o n 26  X Otee 
Egdo l o n 2 6  X O tee 
Da l X Nodaway 7 0  
OT 1 87 X C I  9200 
Lyo n  2X Da l X Nod away 70 
WI X 1 986- 1 2X Da l X Nod away 7 0* 
H a rmon HAM 3X Ken t  X PC 3 8 , 39 2X OT 1 89 
X Ha rmo n HAM 
H a rmon HAM 3X  Ke n t  X PC 38 , 39 2X  OT 1 89 
X H a rmon HAM 
Ark . 6 7 4  X C l  4629  2X  RL 5 2 4 . 1 3X Ark . 6 7 4  
X C I  4629  4X  G a r l a n d  6X C l i n tford X 
Lod i 4X Ar k . 6 7 4  X C I 46 2 9  2X RL 5 2 4 . 1  
6X A r k . 6 74 X C I  4 6 2 9  5X H o l d e n  






N o n -









APPEND I X  TABL E 3 
BUL KED  S E ED OF S EGREGAT I NG F3 S EL EC T I ONS 
F3 S elections Pedigree 
1 • X 1 1 3 1  
2 .  Xl9 2 3  
3 .  X2925  
4 .  X 2 9 50 
5 .  X 2980 
6 .  X 3046 
7 .  X 306l 
8 .  X3083 
Minhafer/Tippecanoe// Clintland 64/Garland/ 3/Astro 
Froker/9 2 2 1  
W I 2 22 1 - 2/ Nob 1 e/ / Nodaway 70/3/ 0tter/ /Garland/ 
P I 269989/4/ S pear/ Kelsey 
Lyon/ /Lyon/ 449 2/ 3/Wright/ Froker 
Kota/ / C 1 int l and 64/Gar l and/ 3/Moore 
Lancer/ 3/W I 22 2l- 2//Chief sib/ Stout 
Moore/ 3/ Kota// Clintland 64/Gar l and 
4 1 70/Wright 
45 
46 
A P P END I X  TABL E 4 
CORRELAT I ONS B ETWEEN  S E EDS P ER 2 5  GRAMS AND 
TOTAL NON O F F-TY P E  S E EDS OF VAR I ETY TEST ED 
Correlations of Correl ations of 
_yariet,t Fluorescent Varieties Non- Fluorescent Varieties 
1 . I A . �1 u l t i l i n e X - 2 0 . 99 588 
2 .  I L . 7 5- 1 065  0 . 99 50 2  
3 .  M N .  80 1 1 1  0 . 99 5 3 5  
4 .  MN . 80 1 1 6  0 . 9 9904 
5 .  MN . 80 1 1 8  0 . 99844 
6 .  MN . 80227  0 . 999 1 5 
7 .  ��0 .  0692 2  0 . 9999 7 
8 .  MO . 0709 1 0 . 99999 
9 .  �10 . 0 7 2 3 3  0 . 99979 
1 0 .  PA . 7967- 1 1 690 0 . 999 3 1  
1 1  • P A .  7967- 1 1 7 59 0 . 99989 
1 2 .  s o . 743358-06 0 . 99867 
1 3 .  s o . 743358- 1 2  0 . 99 9 9 7  
1 4 .  s o .  780304 0 . 99888 
1 5 . s o . 780352 0 . 99977  
1 6 .  s o .  780393* 0 . 60857  0 . 59 7 24 
1 7 .  w 78286 0 . 9999 5 
1 8 .  w 78296 0 . 99988 
1 9 .  W I . X3620- 7 0 . 99874 
*M i x tu re 
